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saq qaqasfí (Compound Microscope) 


; ita (eyepiece); w, sza< qët (draw tube); w, #@iË 
#fs=r (body tubc); w, sqadf s< (qfemrár) (noscpiece—re- 
volving); z, sTqa=r (objective); <, g#ü wqfss (fine adjust- 
mcnt); #, s sqqfsa ( coarse adjustment); w, *sT (arm); 
w, fsəq (clip); s, s= (stage); =, sf (condenser); s, ss 
gz (iris-diaphrasm); z, z$ (mirror); =, +f gfFsa (inclination 
joint); wr, =r=z (pillar); sz #, qar (t #ssr<) (foot—horse- 


shoe-shaped)  #+# % #,=,=z,s<= srftm mC (optical parts 
š s< q+ wifrs wn (mechanical parts) š! 
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rere Ta e faqat wt xr; wa fett w mera rra qmfeg ° 


famqi wr feet war mr mata <q Š) ser. fg 8 fat *arfrr 
feci 3: qrri €Y nbt sxfrar4 Et qt ëj wm sšzr TY qhr * fq 
wm fra x: mrieafar, ss rmrezfre awr frzafrqres-rt qq 
i uri w; f=à mz qeorc Trin tt Zt < Él 

Yr WTFYG Tt 52 nrqrt Gi irbTç qe ft. ww sq qWüY K PFQ 
sfrz qerc, A Clas-Dook of Dotany Š S wrrára Preafaredi 
qt rqeafre qfaqir wt nrerimr qr *% uri ú wqmr və m y 
w fzq zt Él “Tt qerr S: +qdrr8rg qGhfar drrzq wr nrntrr 
fel terea sm =a (mifa É V| Seri 3 ç tirrra mt Tt T 
wfur m saÍfqr srqer sç wr wi me qati Tr qar qur fen 
1 xt f=Q w3w zar qz fem mnoh QY wz, qq wt 
qq=rqferr w<q WY smrerem sü ë 

mfeafrc medi *: mqiq W wÇ vt <t Tq É fr wrer qurr 
m far isr>q zr mríag fconfec cece S set zar qw 
frà sha Ser 3Y mfcnfrr css ser varnqç S Tü W sŠ 
vez frataq % q+ firzrsji %; ma8e QY pre mq9t frt mar ë fat 
*qr< T< qç terz3Tgg ásrc fet qr É 

mq ë fe mq=qia fame W° rt cí were ve fco dercu si 
sms siz nfrqraqa SS mar XT qrSq Tere T Sur wÇ C fe 
s mnm Kh, swt wq s< *<h 
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t. wasqfte frara (Botany)—Tfaq+ w=yql % sa saad 
frmte st wr sma sta face (zar qar Š) YT sz sa 
Sri sfqr Z, qasa sfrr Cantar g wr gil qt sert sas Š 
am: st faart <t wear 8 frarfas frar qat ¿€ : wamfx fra 
(botany; Bofane, zF) st zq 3; =<qwa 8 sarasa <rt Š, S< sq 
fzatz (zoology; zoon, qz1) srer8( * weas qeder fare Ç1 

3. wa=afa fame w€ faaq gw (Scope of Botany)—“4=fr 
fsarr sr faza qti qr w=mqa sit <fesi s cr Š tq =Y 
#4fcr sar are m<qq, gat gfz, qmrer<, cfr, gic Tad T 
*Traeq 4 Tr, TqTr<er zy fafuz qFefzafadi % sTrafrqi srr sasa, 
Sr zat fqzearc siz +r=z facqrz, sü: qyesqfer: gzqsq, S$; saq 
<, Prera< qat qewa g t S==rc qt qf Tr #qí T sq 
Tfwert 8 afer Ürgra, dtdi % faFoa zrdm, sY< 2=ra: saca as 
% wgrzr 4er< gam % fq qhi St sa+ +Ç aY fafaqi qr astqar 
wz fare wc Q 

3. sfrtq w sefa ste wna (Origin and Continuity 
of Life) —#r(4 =a xe=ma à sYz water safu sf fr sest 
0š 2 Q) war, më Gmm wr é fr wË wr aí G£ mruifre 
qr frt qart q *# xramafrr s< sYËrr qferffi *% wwe 
=e qfeftafrdi s sSrazer (protoplasm) # m+ q€ëw fr * = 
W Sra 3 ZZ Zm sq H see ZË) sma. frazer mh qq q4f 
sifra wz Z, s< qz arz añ S arz SETET sq sf; hfrqi 
W qat <a s< wŠ =mrt qql s+ GTerç€ S safar went qrqi sY< 
Si š: w Sí sm ma qfrai+ FC <ë) Zt eh S nr 
=< mesa =l st qiqm s[Z2 < (afra =Ti * dri gz wat 
q saq GÉ wrqsi W ÉUt gë u£ miqa Š. mf sfcerfai 
$ @x=mssq Tal =TÍ q sQ =Ç r qforfa garr wz"fcadr st 
s= í Tim 6 g<wa Š, fer (evolution) +z Š) fas 
ST sráma saras W qhqi 3r< sl S q£ +< sr qt) saqra 
fxrer mizezr (geiaqa <q g&) rg Š wrüdirr, Yc qxzw sesar 
w qA Sfr4 sin gr #rer dy Trarsdi S frarfsa Qm) wr 4 


r see wr 


: 
i 
h 
z 


w X =a. 


we s. “wasa Waskyw- Q CY T.4 U 


x seqf we 


qrzq sqa = zq(qar St s< Zg* š sa sq stil saf qta s< 
sg s# sata 8 Tata eq % gt Tü SF84 gt q sfraz=t feq< ZT <€r 1 
fr szil #( qt w<qt Sam Š: sfrazsq garq s< 3 Td sq, 
sr: TŠ qart Yg qÉ sq wqqar sY<z + wamra qaq; sç, 
sazer sar Š; s< qfz faerg < ghar dr sq tam fafrq uemalfrs 
srq4gar q Él YU : : 

v. g* qti 2=r wgza (Importance of Green Plants)—z%* 
q[2q = T=r< % sa, Tae $ STa+ qq, 3 fq gare Ç 1 S8 Weqe 
Š Z= Tez Zq qzq $; re Z fs, waqq:, qea 8 qq gt q Fatsa 
` st srmtizs W míiq grgatrraz saqfuqq s< qw( sgš št STT 
s srdtaq (s wt fase w<) #tY wq84 wa< 8 fadasq s< sm 
ze wr sS G< wak g, sz, za<r, qt saq qapit Sm 
srestsarz sm W siz s= sql ar8raflrs wq Gf 9 qes s<— 
= Tar4, 43 Tg, Gr fq #< ë sit was, qg, sT senfz =t Tsq 
sq š 1 š STqi wr, sq sides st shw+ sfr< wre = faig 
g* didi % us(sr ë s< Fa *% saa qfaqi % efe sari gr<r 
qeqfz8 SW g, qat q #*[ HDT Sq wr sit Él Š 1 sugs S 
gfem sori % sma $ srur qg sf 4 ehfl src se <q 
f w, Tqca qfgs, Sq T STqsmenalsii, sTalq sqaq S fq srsdtsr 
a< qiqrar: % fs Wr, %$ fa qhi $ wf gl saf wet as 
Ssffaq sRrq r qrasq Š gf<m si *( Wa Tie zat Š 1 

u. (tiqti *% sqütq (Uses of Plants) —T. 8 ša mrafma 
Sasan ë: sr (sqa), q#q, s< spt A Q wg qtzq sr 


b 


STzT nit QF Š 1 sisq 3 s sarasaw srrmmar PG 1 s 
WU Taqa; qY 3 qmqi (wras, Rë, mes, sŠ, <rç), sar<a—ara 


(gÉ sq), ZF2, gfssat s< ww S wq S wr ZTqf Z 1 ` qz 
% fa sf qta sqfeeni Š) qa q q SN S =ç g sz *T 
qq S fs SA Tq ft st surt TÉ sËzr ST sai ` w 
3s=4eT S 44F TC mç neq zar Š a< wa ara-ntq sZ qr 
za s< 32 sq Yai st SV SY qtZ wqšÜ SY qar 3 wm š as 
úl1 S qari g s, fe qeq sar W mura sara šl wrrsYr<Ç 
qel % shr asdt wš wiz st qÜr % ÜQ qraq qar 3 s= 
Sqquq % fü qq fani Z atq sr Tfafaqrr srfa Tacqq wmar 
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farmq qam x 


qq Š 1 wt afwfcer src aY saya ü sma % fe swt 
Nrrfsrp vi W <sr * feq wacq 4 Hrdrt mr W SY Saq fru) 
X# Trqeq T Sri) sY< urq-urr sk qfc<spt T Gri sT qge 
se sunt qq( É) q qam SW qlr, dg, cez, gore SIR qY 
rm, wz t eq st Ta sr Sbrt a9 qanri Gear aY mafq % 
wr w4cq aY wr r qt srár Š 1 <+ wTrasarami 
Y qf #% fq wq š wR mute sme * zrq srce azfafa 
sgr % w( Tt ñr *% (a qmi wr sqa far sgYz sç qq 
sm é Wq Vl Sms sr ss sr fafninr (application) 
W qq wat W wA qun wtT QÑ Q) SQ qrrq 8 fer qiz 
qarqf sr faqaq ss>= fear sr wear é) wms qt w%+f [sr 
š: fa, qa waU4 % f8, qa war *% fe, te $ md (slippers), 
š+, çenfz1, %@ (zñigr * fq, tar qart w fg, srç < * 
sm< % fq), t (drzr, <eft, qzrçat, <@, Fecfrg š fea), 
staf (<Gi sét fafecear %  feq); <q, serz, ZËGr wat, qü, 
dq q#, <ç, QÑ, sq, ig, YED Wrarg, qaw, wenfç1 
Ëq st qtzar qar fgrar (fermentation) W mTrafr g3w% sai 
=< sr q at v4qifqar sr + Gq Tq sš( #let qr medti F 
W, WÜ64 +q nes GY Tš, WrqÜrpe wr aY sas safaqt fsrrer 
qwfaxsfae wz (antibiotics]) #ët £, wzrzema dqffafeq, w 
wexq fear st ww Š s wfc š: wasi aY< srami W nrsr 
ú ë wY< war rra <t aY fsfrer Sq sqan W =rir sr 
ë w ST< qÍr4 act % zqoz Š f wacqfw (awr wr wr 
s< saq+r srqer fafrqrir (fr mare W nacm wr * wç W 
waf ë à) 

*. sraayfqi š #isaw ( Characteristics of Living Objects)— 
€ wš) wrrr fr qrera š Ya (Hf) qar Z) sg sr <e=raq 
84 Š YC gq smer surzqt pz ñ zm Š awdtt, w frzairadi 
$ qg QH mem ü qaw gre í Grfiz wayqi q qas fzà st may 
1 š qena rafsfqa g: 

(t) wr w (Life-<ycle)—s4q gár<a ward qz, 4fg, maq, 

(Ztarat s< wT:q $ q fafzee Sat < sr aTareq se Š 1 srra< 
wr qr zç str (embryo) # == šrar é frt Sawa st ua wife, 
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xii saqeq sea 


faaY sz syYfasr wzy š, W gW š 1 wm mms: qfZ W<< Wr 
sr df t =q qrçw w€ ST Ë 1 *rera< 8 që sq zfiafrsr (species) 
š wm (continuity) % f#à s< war Š qant q qf w<3 % 
feü sqaq4 muq l saa, shaqra sgt #@t gre ¿tr š ste 
T< sq Š ' 

(2) fm s<zwar (Cellular Structure)—q# ws wari 
gf (cells) sta fasq ñqarc ét s< warm 9 s 
gt Z, sl qg qeq wasl (chambers) *teç #W@ Z 1 sala 
#& qr mifa q qsra qami s ws sç sz Tra w <a Š, 
fst sazsw (protoplasm) wg Z, s< qti £ wë us fafsqa 
fasla fafa š fax <zsr š, fraay wstfqac af (cell-wall) 


w 8, fas sasi q qg qšl fr<r ghi sf s< was 


Sta snrq wt wa wrt sms ë 1 

(3) stage (Protoplasm)——sageq % fast saq qét <ë 
sari dYql s< szil Ql q dr dç qrafas shfrq warm ë sY< 
S em Q wmay snrem GY ë qg STq4 mt saq sme gl w€ 
84 sfrGa<ç (vital) fç weqe w<ar Z; wë fafmm mar gr 
qfat (movements) waf w<ar ë, grç s mere W% waqa 
(stimuli), ## mam, arq, <rarafrs qarq, fasa saram (electric 
shock), wfc š wfc q%& Š i s sq <t wt s< <t 
qar ë siç fassqq wr GY vt wqacr gaa T& w*< wq Š s< ws 


— e, FG ant w*< aG q9 QY qo G< War Él W wf W wz. 
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` Sqšt4, sqtt (viscous) wqarç Š s< qaqas grer šgqš w< grüarz 
(granular) fewr£ Yar Š, “rara gf W shagsem sq sar 
#Š m9erÇ * sa <rarmfs Ql sr c= sq ét sof far ë sh 
faqq saqi st< fašq nfiaqi š <a Z s< wa<q aa gara Raf 
8 T<eq< far (interact) w<% Š <+ q wami aY saf 
(co-ordinated) fst q< £V s€ qa firáx ë fase gw saq 
wë š 
(v) sawa (Respiration)——s4+ sYq+ wr W fe ël sf 
Sssffa qarq—qia sz szq—trcc <a fas qiq 99 Z, s< www 
st Pest S$ fa Q samaq àw qg š SW Z sz war 


Š so-7 . x m x 
Ss4 SV SU Tr Gn src Q< s< fra Wl qdYgi 
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= &si sz z Fatin ararama; qfadíi š dG fazl r< hr š 
< ng wl (rü4a mel qreT mmm é, saiq st sdi (encrgy), 
rr s< sq qart W mË <a ë, se mmm W Frias @hft 
é s< draz= zr<r qak fafag fzargi (activities) # wwsr sqdrr 
[3S1 8:81 
(w) wasa (Reproduction)—z#z atqqrq—= s< qa— 
YT Sl sq SW qS sem TO Y sf QW š, frnif4 
w=yst S <£ nrer (d(C Qh + mfÜrs dYz qç qiz Zeysi W z= qat 
ë fear r= sz £to tafcqs saqi (periodic) xsr+ #t fafurqt 
wr == w 2. sYc st St qart war sem qet Š L 
` (*) === (Metabolism)—svrra sirar a wç wzar š 
<a $ <wers s sm (anabolic) s< #TUrr qt wr 
(katabolic) s8<3< sfrafzq Š st siazar WT Prezc Qa xY 
1 Sms fra Fit wecacq siazar #t zz wz ght Š w sha- 
wmfoeti sr fra saq) sq qfariii #% =rq qapi] wr Frsiet Zat 
Š #Y< s=: siraz=q aqa Š 1 sqqw qfesisi Ç er qart s 
sarsa st faza ghar Ç s< za3 saq. art mqwere $ <rgrfre 
an qY ë1 
(e) tumre (Nutrition)—m* saqwrër wt Sra 8 srqSrraT 
gr üt qh ste wqsl % qtiq+ 3: <rurqfrs saq em ws 
Š) Ç sq T qqsç drag zre sqa Siar< s< q fz % aš 
*arnirsfçq (assimilated) #< fe? wit št sma: saq zr Prafzz 
* š nt Qhtt diaqrë % feq afr arasqe É À 
€) qfz (Growth]—mq #hrarü—q < s, qz =G ë! 
frffa sqan sft qf sç aà š, dir f Werq ur mna (crystal) 
w fz, SFet gm qfa eg š, CPrifa qani sa qtz zg (es- 
ternal) ári š, ait sz merr: (medium) $ š 2 fr z 23 
V W174 é, sak Q mar sifurs s< <ramafrg q a z Š Er 
(nis) a se Iolss aan S a ea PEN 
(deposited) ë <ë š s< sq wrr< sm sf P S auiy 
fq qaq q qñ safe (internal) ee |: 
së w=<ç i req qhi ë s< =k a< # q N E: qfz tww 
T em qY sm m sm ama (8 Pr ° a 
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jv saqeq sttez 


arz % gt fear àr š 1 _ 
s=r< aY Pant = q sfz8 wal t alt #r qFeotra gir 1 

(s) wf (Movement)—ÍËq #rmrers: sas *[ Ú fq sit 
srl ss qd g qf sñfag (restricted) @Wdt ë TE 
y af à Ger< <g% Š, s fs sfasatq sq sqa=arqs T s< 
š araç at Q w qat <q: Rfze (spontaneous) Tr 
q< ñfer (induced) @Wdr Š 1 I i | 

(#) =wa: 8Fec afq (Spontancous Movement)— ft 
saqar8 s( C s= at dr $ fsdr sq st që +f ë FW qg sm 
g=gr 3, riq fgar fedY arg mara % Gk < H9@r< s TF sHOs+ 
sr sara fag wf adr Š, <a8: ñfza dfs sg 4 sqgq <qez 
fzar£ W Š, s< qtidi S së gq W qaqa sara, sarexarq 
qar (Euglena), s< #š8 “qasqma (filamentous) sl'arəí, 
saman sdf (Osilatbria) š fg Q š sd 
qz Š =a: 3fcq sf =í qaw sa s< wsrfeqdi (Indian 
telegraph plant) # fzgrš qr Š i <<$ sfafem sagar GW 
r< faqat (streaming movements) wswq< dh Wi Yara 
š sqa gr<r qaz = % faars wdr g 


(g) q< RFcça qË st ssQsasñear (Induced Movement or 


Irritability )——zz sftaarfeqt ar sq shi #t q qf ë sh % are 
SQ #% wfsfgar $ wscaseq #<ç Ç 1 sqzeq sš% ara Sdq4l 
š fa QW ë, sY< sq #YŠ ws faqw gérqq Tas fear qrar ë gt 
saat Rfafenr wra: f 3 =ç Ç gW Z, S; sq mYS sFg sql š 
St që g wsqt $ sq (source of heat) % ZZ sar ë 1 `stq 
GŠ W<( IST UG qr sqY TT Gio H, fsrq3 ws s< wé Bags 
gt, sqa star ë, st së fz s< mara $ sta at s< qz sr Š! 
šq ZSqn W wq siç Wr sls mí wm s< g, s< shaqra 
qaqam sq sq s wifsq wz wfafwnr set ë| `Frsdia qarq, qw 
sar % gs (log) qr rg % gz, f gg s=rç sr Gi sf mqrq ét 
fzarš sr š < RFeq qf š qfefwq sargzm #šqŠ (sensitive 
plant) s< qq4rër (sensitive wood-sorrel) $ w= (leaflets) 
ë s Sà Q< s= QY mt el sr aY sgt #Wrzr (Drosera) sr 
#Tzrgr& qaq (imsectivorous plants) % $ q firzar ë qY #tir<r % 


#raarfati q fg sqa s< sqa. gi 
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faqaq nam xv 


wierde (tentacles) wr qç6 % qt % sm< wet Ç s s" 
wet Št wt marc rtr qk zq (Venus fly trap), st tg 
wx< ze qq š, % qz r sa PŠ =s gAt Š í q£ 24 
< tam Q) ag ni Y fat sq GY q+FET % É s< qz 
ét waeft ë sz s< stara q= sit i w& fe qfr (slecp 
movement) TZ7Ffr g) wQrrirpyy wa 8 qYhdi W sfÜrr mar 
gr 4 
` o, mát wm Übráfa š wac—(Differences between the 
Yiving and the Non-living)—wsft w frtta x trets sara 
(absolute differences) #rz Gç gf sf Qi Uac r, <i 
, Š sqtíqet sceaç 8: BQ ç amk Gr mC mar Ç 1 sraze sert 
w fr arma ; sec t qerg Caqg Arazer qat <rt ë Ata T+ 
swt V Prdiz azas 8 emet =a ¿rat ë + sa. sTrazsq qt sqftafa 
wt waqfeafr s m sa (animate) #Y< saq qr Práfr (in- 
animatce) qz #r #srarçw4 ser g, F< spizzq Zrzr S sñ qY 
ffi sfraq fsqa, $i saa, sqa, disrgr<, sfz, sf, ww 
šY Tra qwrqft #% Óəw9 W) 3 <4Ü š fr sak st Pr gYr< 
wf maf spet QA 2 Gre qart, RN weqtt St qË gf š 
< f ara q>; (external force) s < gz far < š = fsatt 
wa & £a (cembcdded) <q QY wm ww st qg Wa h qea 
(vibrate) *wrš ga Tae < Ça Sq et 6 uredi wna 
(Brownian movement) rZ, Tqifr GTFY Tq qg <F4Z HrsT 
qr qr š 123 W wrat TT sa f % zp saf T sas zrrt 
ww Ç qi fasfa qun, 35 rt ur wf sç war (corals) 
f qf qx say š, @Tea at që sqmar wt star ë mira a firffa 
a qFz s fafaqi g sz še Q, QqTenpr s@r (rcpcated 
stimulation) * rz G abc (nerves) *W str 
(tissues) w# wr š rz $8 sma * fam * qrz qq q2 35 
<t 4 sr ë A frffa qem, 39 qr fr afaz maq qw Tm 8 
WT W wr sari É, s< 3st fr sadiq sz 3o dio 2 + Tqtaí 
zr fz frar wr Pr shqhrqi zrzt riw Y faqga (ponendal) 
x< sëËor Y ST spt Š) x# nrcr má a frdfa ú rS Dš r 
atr< (Grafat s+<ç q£ qv wt qr 








# = 
`` 


"A. sss 


u 


c mrf< s< (plastids) #&à ë, #tç š Wra: w ws q sas 





xvi sa=8qfa stres 


¿, wteqfi sar sg q àz (Distinctions between Plants 
and Animals)——z=s€ qraq s< gssq< sg gs Zt % 466 sar 
š qawani sr wa Š, mf saq gg fafesa sq fifsaa wm set 
% fe xe Z, SW fe s=gəfi 3 #se< (locomotion) % sf eft 
sq gq sr (lower) ww#Yfss qhi s< sql Q< <q 94 Z qr 
fs wata eh Š, amqa Ñ qqeqf sq s< sg st #% dr 
Š fraar #Y mt srsiza war siqar q<%ë +T š 1 stqr<q: fqeq= 
fefira sarsi (features) % ws št8i st qgsrar qr qsar e. 

(*) aËz (Growth)—qwt8 * fg % wà <arÉrs (localized) 
ë ë 1 3 Tem: sq wa Ë feaa <a Z, q q sma (root apex) 
a< <=qra sme (stem apex) 1 wg%* wsfšafeaq 2 mes saw fr 
g ë, awia qfz suma (apical) s< s=affasez (intercalary) 
gFRN Š; Sfsq sasi st sfg fedt fafsaq qaa W earfrs dt gtdr,. 
saq wq wr ŠQ fz waqa (simultanceous) gf š1 w 
afufemt qhi š af me QI am dht <t ë, sa Fe sqan qf 
= % sqgq qeS Et < sdf ë! e s aps 

(R) wqzfzw (Chlorophyll —*##i (fungi) s< ww q<rar 
(total parasites) qti * swfefrsa ara wa dYql 2 që fasiqar 
ë Ü waqa qfaql s< tre s< (shoots) # g<( <ç ze aT 
qdqefzr gt Z 1 wüafer fuqu samedi Gn Q xe š far 


` Ser T Et ë; sreg =IFsrstati 8 wa afew s< srrfz s< *r qáqr sara gYar 


` É, aaft gə sg ull % et wardi ar ar a< Zt Y 8 Š 


(3) sWfsecrfafa (Cell-wallj —á s< sg shi <s g 
fm gt 61 sea qraq mYBC6 us fafeeq Sfsa wa fafa w 
fr& <gdr ë, Graet mlfscar fate (cell-wall) #z% 1 #ñfFrer 
faf sala qta q aqfeaq <t ë sz ag8 sf eW Š 1 snqali 
#Tr srr< st Girar =( asr gtar ë SFsq s+% snËceri q miña 
fafaq #=r ana št š | 

(v) ëssts (Cellulose) tsi aY #fqar fafq ws <rt 
qar kU sr Zh ë, Frgat Qssrr (cellulose) #=g% š; wwrfu 
mai q sZ Sqšərt Tl Shi fs sqa $ wËg< š was 


: aqar 
SPWT4 SIT ë 1 ! 
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%,. wx ta lu 

z 4 at ç st al zr 
2—Gaa (pun ) amir + tts aP piw w 
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xvii: sq8qf8 stres 


g Far sar š, sr< qas $ ss 3 fa sg [qarq % sqqhr s 
SET84 sTrqg(fcs sq+q=qfq fasgra 8 Fear star ë) sw<Wa (latter) 
š; s= $š fq qataq (former) #r sr srt gFaT sas ë| 
sr q qf st sqza(ql Hq faz wastfq fawrr surqarfes sq<qfs 
fas * waq % fsa srarç t mt wç š ssfeq srea š 
gq *4s fasz sqa frt wc asr ét sqat sha <q s 
fr=afefiaa frarqi š Pqarfsa feat sr asar ë: 

(t) #rəÑ& fasre at amasa (Morphology)—-#sr ` Trgz 
qt] # sql Sq9 që, sara, qoj, gq, w s< áf $ wrmiaqi s< 
== 3 st % Z, : . 

(a) sf (Histology)—-—i =Y smrafce s< sama 
t sfast sz ZI wwst sra< (anatomy) +( w Z, mqifs 
S< SF<SST T SISTGsT Tq% ss (section) Gr =< #r šT s= 
š sifami wr qes naqqa: QYrmrnN qaT 249 S š qw Fe w 
qsqa *% zre feqrš šW £ I sñËrer fagara (cytology) fsrs=r 


x. 


S= Ta % smqarc š fasq saq S qifrar SY q+ s i 
sifat sr ws qar geqifqa faurr 21 ' 

(š) *üaar (Physiology)-—z#% saq gq dri š fafaeg 
sm 6: sen sc a š wm sTras< (vital) ëV ww Z qr 
sifss (mechanical) 1 sq =m (vital functions) sñ qar 
sal faz gr<r sà wr Z, sz qifaw sn z fafssqa qq sera 
ra fgsr sfazz š amis (intervention) 3% És? wm Z; 
S 4Cqq s*rt w Srs qraq sm GY xar së s #8 <€ Sq 
SS9l qrqtzq qart sç é i : 


(v) w@<feafit (Ecology)—--fsdt w à at q[zq qTq<Trq s ` 


sñ Kukssu 3 s qEdeq Elqr Š Sq3 srmemqa+ mYr mrfzfcafuaY 
€T el 
(s) qraqmta (Plant Ceography)—-Tz q+=qft mr Tl $ <a 
q< saca War ss? sraFfqa mic (factors) % sem % s= 
KSSCIS-g I 





- 


faqaq sqa 


Tr fafm qql qt mqarqi 8 wqdirzr s< % fq gt mitrr 
wq=fr ftart et ë" 

(o) wat wiña frart (Palaeobotany)—Tz wá4sfrr mit 
š qzft * =rC W wñ (fossil) =+ W defsrr w<rrr wt * qtqt 
W srrqza xa Éa 

wrmazífes sr safe waeqfa Gra (Applied or Economic 
Yotany)—#Tft seqe a= fam %; str+ r Taca sf š; =e 
# ÉQ sqqtq q ë) wast sr wz fra ë, (w) wËz far 
(agriculture)— ww = zdi #8t #re #* f@& wq (cultiva- 
tion) % wr <s ë; (#@) sac fare (horticulture) —sar+ 
% iqi *r Gl gat 63 ç zq iw t geet <uar ë; (q) qmaq-Qm 
fam (plant pathology)—Ztfr =ra=q d(qi * XT $ =rze, Fray 
(diagnosis), #rërrrer sar frara * were W š; (g) %w< 


fer (pharmocognosy)— waq qti (medicinal plants) r Z: 


mr yafadi % fis qar qf<ç<um (preservation) * fars sas x 
Tee wa É; (Z) Ww* fagec (forestry)——= % qYqdí #t *rs 
sat wq q+ zl % stqdur t Gr zn (“) maf ma ' 
fam (plant breeding) —##í *% =< (cross brecding) # + 
Weqe ear š ama fg q@ sz swg (improved) +*fszz fafrez 

we q qq dar fra st ghi 


o, agaft zt maq surt * fasam (Divisions of thc Plant . if 
Kingdom)—#aef st % aY mem fawnr Z, saiq Pxegurma ; 
(cryptogams) Yz ñfrü%tm= (phanerogams) i frertms fra x; 
h w QQ Š Paq q dYq sm< w =qez qeq Qt qr sm Z, Dr A Ka 
WAY sssre qY é fs Ga dig <q 65 qt Š) “m mere 3 
Testa diwzfzr wt qercfea dha s< marcas dtxqsr ar qcdt Š 
qq nt st ry ZÀ 

#. Gagtg8g (Cryptogams)——fr=ztqm *% qara gq& frerrc 
#8t # Ssss< wq w£ fra Š: 

x. úšYmmz (Thallophyta) —=#txrszr fas ezurag ë 
fx qrtq sw(q ge, sama + qfaqi t fafasr qat <ettl wa marc Y 
& sfataq qrzq wm (undifferentiated plant body) #Y w*8tz , ' 





(thallus) ##( gi %IšzlH4 (phyton) == #*i s£ €Tar ë TiTr— 
saf zas Asme wg €l qsl9rsst SH < GTs=q qdg Wars 
(algae) #Yz @# (fungi) š! 

(z) ña (Algae)—ar sr g* 4979 Š Tas 
q gz qar st Š, Ta g<T < s <TZai % mr sqTr=gifes St 
sar gl š afasaa qt 4 =a £ s< fa sma $ g+ sparcesq 
ar eqe (Spirogyra), qasa (Ulolhrix), “#<rerss 
(Pleurocotcus), #3fwgrdiq8 ` (Chlamydomonas), aTPfF2Z1 <t 1: 
(Oscillatoria), sas (Fucus), gentz ë 1 

(#%) waw (Fungi)—% sf Granger Ç fa qd gf<= 
=É qm qmi Q afama< qf ñ ar SY wz (parasites; 
šT qss ve) st qqurstár (saprophytes; #*fsš qcs sÇ) š = 
T 1 Wari % sara š s fafaw sr m gl maa sma 
szrz< qaz ( Mucor), 82843 ( Albugo), G3f<e8 (Agaricus) #r=z 








(yeast), #=ar (smut), <##Tr (rust), së= (mould), #=rfz ë 1 + misa. 
2. gmhwrzr (Bryophyta)—%g == fn s ss sa 
2: | £ sz zaš sta (moss) #Yr< zaza28 (Hyverworts) s(zufzç- Ëi m s. 
== S: 1 š Z q# G4sq qea Sq wz š fasersen( (rhizoids)- Fyr=m .. 
[_ _— *@ š, #Feq s4W s= s mt qara gr š, s< sargt sas sg irrriss 
f ”— se qsqt qq (primitive) gf Z1 š S<rfr, qq Star, qq - Zisizmm; 
wf at z st #(8L 4 st š s< =< zg, =r#FtT ses Tess sat is ro 
f š W qc W 4srsss s sfaw sf ¿m š 1 š4% mq se Emi 5 
: sfri<z sz farafstaq Z; imimi 
; (=) Geszašg (Liverworts)—%ë s< grisrger wm qaz šl - b ç sus 
s ; = = _ I = > +w iG : 
j WL *m (body) w# Z<, wq2r, qis sf, qar š, Ras maa. 
: fra sa T< $ë Tsh g š, qt Q qsqqq Sm Q 1 šT qm - r s. 9 
I szrgxs f<ferar (Riccia) s< nrëfemar (Marchantia) Š | S ` 
Í (m) wg (Mosscs)—t8 s= gr4tnrs=r = sag Š s 0. 
I ass . kaa qe G€ 1 <q El HRQ aQ 
; *tq St St #€z84, all qT< 8 qhi š fafaq sent l š+ Graren I 2 
: Í Wa u uqafem (Funaria), qišrzreea (Polytrichum), searfš z s: S Ó 
SY: I ; 3. z = : PPS N UCETIR7z; 
== w "=< si s (Pteridophyta)—z ss feia =r . Kas: 
1 # Š sY< N = < Sis 
|. EC dç sm saa (ema) s ey m oea ta wt | was? 
. ; [ *%PT Ú% Widqqçg, Sfas =a (=a) qt Z= = > qT=t3T Qa: aku: x: 
: 1 ` Sh 
=: sal 
. 2 


“a sq 5 q Patas <zar £, #t< stat qart sr HsFccfrr úrr 
š š€rërzrxzr, qrqr=rçzr # azt sÜürr <fz= grr š sYc qeft qrzit 
W w qm £ f Ç f wm ww, w%w-wq( gt +ç gn Q 
qfeqí T dtart (spores) wrçr su š frt wrer š maqa s< 
syz zat í qf +Gršl š atrra< qq ant vrrzrz sai s say 
š1 wTE Hmmarze qíyz siz sargeq fratsfaa ë: 

(*) abr (Ferns)—#re gmt qfaqt zá GT dg * Tat 
wzËzt <gfí £, s< qferrq qf (Sra) Pres mag q< drama 
(sporcs) wre GY Z 1 wm srma sec ¿Qs (Pteis), 
qyáfcetifeqs (Polypodium), üfrasza (Adiantum), wearfz ë 

(t) gtgzeg (Horsetails) —#š wfrafstzm (Equisetum) š tr 
= rrtt zera =cr š, fa q6 ses; qas qfaqt % wni < 
š wa dtauT arz sC qü qi (Trmqt) wv qr s< qaq 
=ñ fara=r xg maixa <e*r ë siz az s£ at pr (cone) +rr Š 1 

(n) *#ú wíü8 (Club-mosses)]—# erg=rüfzaw (Lycopodium) 
=< ierfs4er (Selaginella) 1 š fasdt qta ¿ faza ag gtZr qfaar 
WF ü 1 w<ú cfrafrzm W qar gram wÇ t <i qz caÍrr 
št mg qt tit (cone) qA g 1 e@tzerifzaq W qtqat afura< 
wfsrrer< grft ë a< mrt s< anÍq= =+ q fuzasq <a qa rarqa 
y rr 8 ajqz =+ $ Fases <2y ë) SHənfrastr at ghrra<c =fr-frs 
W qFaqi (s mere a) sf QF ç Yz uri s< srz qFerdr T 
faza et š, s< rare ( qta s< qfrrdi ú s£ qt em 
# feaex <et Š + 

wt. @irñq8a qr ert2tez8 (Phancrogams or spermato- 

` phytes)——4 wcf qr tt qrem << aG qm š), W qt wt 
*( gs fraqm Gf wt &ç sz wam rq % sq mazi š 
sfra sdeqr 2 cifre qrfr ariy ë) S%Artássr # S( taq aqe 
š ; Faaqmqës x< 6fadeqsu a 

t. fariteaëa (Gymnosperms)— #ra-#t qhi š, #gair š 
sit fs Ttwzasi q qTzafeeq qt zt, Š waw qceft qrzq nr st 
wrY Z, fqaq qez qrarew wx=it *% siz q4q mpfa š freds 
% <t neq qi š: qt 68rn s< T(ÁrFUT1 

(#) wreérag (Cycads; srgrg, waafzx)—4 qeq =+ 8 





aa wa S erta 
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a — , — sar- amana atan away" w 


$ 
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sq sta 


= qraq ë fqaš arz qzsq sz, marg, qrarrcema: safe sar 
gt ë fas fagx wç wwhr sçw qaraq qfaqli sr gz star ë 1 
gç (s< qr qar) gra; si ë + Ter sica š fsra< q< sToa-area 
qsi q qa sql se ww 4 št dfsqa gf Š  sieSzq [fqeqa< 
=q % fwarqterrq Él rus 

(<) siz <= st mtR0cgça (Conifers ; qrz+<, gzrrfz)—1 zg, 
s= ss 3 qq É fSaq sara sarfua sirara gar ë s< s< (qis 
# sFqmrare) afan wrem sG<z8r Él! woq (s< < sqa) eS 
GF WT sp S <q T SF Š s< ws ét q ar strəmq-se didi + 
Tr sq=a aT Farsi q qd <q Sq <q Š l sr W St Y QqÑg rs 
gS sWH = qaror sç ¿ qq sfrema Qh ë, mraz 
S=qq< Wwrç % fqzeqiq8q Z 

a. Gfsqteašq (Angiosperms)—# sgr (closed-seededy 
qt Z, sai % Sq sr ws w qfFceyfeq www 1 3 s=s< 
ger qrFgq qas sq ss ë Ña geç <s q qf sf š s< 
wq (advanced) #1 Wfqqteëw % Q aš ç: i 

(#) Wzsisqar (Dicotyledons) —g Qfšsqdteqes sr qg s ë 
faq s#frs % wa W st stss QW Š arz geqi # arma: qis at TPT $ 


t < (petals) gf Z, #š me<, <q, q<si, szmtfe, 


(g) wwsraqs( (Monocotyledons)——zz üfssrdYieréq mr Z< 


t Q Ssgraqd ë, saq ss % su q Sqe qa dSYaqa gra Š s< Wo 4 qTT=Ta: 


ST qt Sa $ asr <ə gW Š, sS arz, cars, qg, w=arfz 1 
44. sr wdtsa sñ sqsmr (Number of Species on Record) 
2 


x sTaTe ¿S ... Qojcoo zdisfrsr 

x) *q% ; | 

; ... .. So,ooo Pes 
(š) sqptars=r i +“ Sos Q9,8oo $s 
(v) *Qštaerszr ... `: .. ?o,coo y; ` 
(w) fs=qteqes ; a. 


(s) Ú fesírqTeqe s (%%%,eeo) 
(*) fzérsrq=ft 


- +. Qu s7ooo , š 
(s) WFftstq fi : 


.. Yo,ooo 


qu qur: "s 3Y9 oo 
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sm 4 
Sra wt sttzt firatq (toRPHOLOGY) 
sma 4 : 
w Sof qtZq $ WT 


wi wq (Vegetative Parts )— ss * xfeqrç ges qhdi Tr 
wrareeqez ari 4 t qa, cara, surpi, qfet siz wš, awr zr sfafceer 
(accessory) wtrí (fe +) W fafaa <zer ë 3 sw fafacz wr s< 
š sar weqri did ig sas rat afeaza, siY< sqa #Y waqar 8 nana QY G 
wi; arz ü àQ wm qd (vcgctativc) s< ms (reproductive) gr 
wr ww qreqam (plant body) *qtarerca<4fz t qsafsqs 
xY Ë, Sir waw wna wrftr qt sTaaqr * fz +q qYqi š qá s< q+ 
we ñ fa tawar ki Fr, sCaatgec=gcw <ç qfaqt 
s =r ñ qt aaa eq W qf Tr +< š, çafsa wr wit sq (vege- 
tative organs) z š, #r< q g ëx (root system) #f< qàz qx 
(shoot system) wtf Š 1 SV ww W gqeru xg% š, qafeq wq 
XG sim qr snribzq (reproductive organs) sç ë1 wW# š“ 
wr: wfqma (underground) <ë#r ë sY< wqtá Ts, st snTmq 
sxata< feat (vertically) qf $ Tr #t srar ë, s< qret q, qt 
fafsna Tasrrqi s *%% <gy ë, st qa Ctrl mar Hs š faaz qç Tg 
Zm grár ë, Faqet qac< (root-cap) w%@% ë, st fr sts, qá 
rr Sr C Te ë| Tqsmr rC me Tq q4% aç TG <í 
*% Ts WU š, Can ga Q (root-hairs) *Zü ë1 wrgt@ q 
sd wat št Tn s< š: ferGezr (Gxation) g< wrrmra 
(absorption) í w#q gë s< qr ww qhi wt af W fercz xay g, 
wq Ü aw QTf W t= qtaq ma qaq (sf esa) raqta 
Wai wr Fara margas qr qm (aerial) érr š grzn 
*r=a,rarsr s< qfadi mr qar gr Él arca q[agU yq star zf 
RZ s< qefr (81 TTE SY Tg ë 1 q8q sara s< sq qrrq 
<t Rqq8t TTq s< ë: ugr (support) #Y< *arzq (conduction) ! 
Ñan qfaqisre qi ar qara ea š, ste aqi wq Gri 9 wata wt T< 


—_ We fe sat sq sC S=rq ag 1 = <q sqT4q ra qzm 31 T W 
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saqeq sT(ç+ 


qar = qfadi W qz siqi q% saraq st ses qt 


$s 


(< 


ë 8 


-. 


(petiole) 


<= Tt qar % qa sz (outerowths) 
š faqat w 


=s% Star 


5. 


W qqaT, €<T TT 


saa gre etr ë 1 qfvai 
sa qt 8 


g! 


q = s< falsa ara 


kk; 
Zar WT, fsrgət qaqas (1eaf-blade or -lamima) 





T qTeq (s<q1 = qar) % wr 


qt 


fas t— 


% ¿O š * "N 
- ` Pn aw AS a =n: - a 2 
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(nodes) 
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. fesq qier. 
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F sa 


NDD “8 š _ FPD T .——— rama. samaz2maqtanaa-.. z 
Tr qe qaq $ sr 3 


wm Ti s Ww ŠI =a sYç sma W feaç wç Sr wr wfs 
grdr ë ft fç aq ma fz % Tre S+ sati t gra W qfz % (sq 
sr<ardir 61 £ 
mm wm (Reproductive Parts) —q u af faqtfter mara 
sa @1 mQ wrefre qeq W qTr< eqtz mwrç * w<ça gt ë qt fr ws 
wš qt GI2 a= $ fsra< < qr< sTeq-sənr Sfs 2 ga sqradt (whorls) 
w qqí (circles) #% wç zat % #T< faqe <t üt Gre * < 
wa sara (hclping) qr sfaforr (accessory) #ra$ Tweet ë, s< 
=< W; S( sTa=Ts (essential) zT xs; (reproductive) sr<£ ë ( <T 
s=fufenr sal 4 W qaər qt qat fer nta: za Qh ë, s< raras 
4 (calyx) tçerat Ç, qur waq eq waq arz (sepal) Tgə>rar 
šV www ar st f nra: qeñrmt <rt šrqt ë <a (corolla) 
Tg Ç, s< varr wa wrT < (pctal) ger 1 qeç # wfs 
areq W qt8r% 24 sÇ <%q wTrxQs siqt wl <q war we Z, 
Əft qm W sr quq wewt Š sree qq dri; W YY sr Braim 
=< š, sq fe qeqs wt gq Tq YE] TY ser wqz=ers <q =T sgr 
W xç Y üt sr Tari qq wTTa<r araq qt qgsr sTT=TE TŠ 
Sç sr Š s< qüw (androecium) Tue é, srç wawr mas 
ae šarç (stamcn) zr Teman ST 1 Seq TT Sq qt gt % zT< 
#t Tq qt GÇ sTamr qT4S =[ ara Š, sir< srqtt (gynoccium) 
*eem( l mr müre cür qaq (carpel) #zerarŠ) 
qtm sezq z SYaragr t afrr saqraqa ñaqa dá ña qara 
w arc % fsrerz qz ua Piq Eh Q, fst er wa (anther) +ë 
Š 1 Sk src q W ws % wnrr qtm wit (pollen grains) #r 
AW 4681 mG TC ge amas (generative nucleus) 
šW é, qt fe arz š frmfaq grr<ç SY +< waqa sera qr s< 
qr (male gamctes) #t sq ŠaT Š 1 sm; wqTarç % qm T 
t Ft d, fer aaatama (ovary) wz É) w #@ WW Ssfru 
We ar xw mrdi m qt <qar ë fsrrtt stare (ovules) sz% ë) 
saq drag W gee qa sir m=rr wrrŠ qt gl qne <a Š fwaqsr ase 
wfs (cgg-ccll) sz Š, smqm q faaç st fr qz @ s< =i 
*t rg we ü wfawra (stigma) w€8ərar š 
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"x wama ann t.. 2 sasa 


i. 


=, St siç sm (Fruit, Seed and Embryo) ` 


fs saift qafr-aaft sra6r< 3 qg Əler grar Š SFF4 u= sao ta Š siT 


f Sq qoqr qTaqi q qar 1 q ársmz % qGfr fasfaq gar Š sa fe 
eq 8 qa s< sTqHr % #r+ ## Safar q SIT SITE 1 SSW, SF 


s< iq Ge ë ST T<FT = ST T ƏTSI ET<T STT S sara qap qaqa 


s š sir< qg sat ë st Ç; S= Hq Y T<FIT (pollination) ##% 
@1 fgdtz,q<nr w afra < sipfca diye, s< sel wa qqër TFSer, 
fa q<nrafssr (pollen-tube) #%#% Z, Wqrár ë, s Fe sqa 
s< Sr < qumi wY feq gš shr % ses š enr g Huq 
ER Š s< ss š árame Š ws SÉ Fm Zrer W3wC sc š! 
sdi W qx Tua sl Tama sqaiq sts Traer S wrafsa gr sar 
* YT G| qTwüT9rq qt firs (fertlzation) sg Š 1 mwriiarr 
W urad sétq% = sr <a Š fsras wsereq gç Š; srreTs4 qT 
sfi-ssfi sa wrqi q Əofraz qfcçada ga Z : are sifursr aFg s<8r Š sif< 
V su (srqiq #ffs S arza< firsr drar) t sert 8 š, Sre sfiqt (seed): 
#l, s< sequi stueTaq we (fruit) s sea aaral : YI fs 3 gqcq: 
sei 8 <esr š s< fs we saq <gqr Š 1 , Sir arizws YT l TT. 
<@T s< ë, S9T su fea ar qan qaz ma š, s< wz; FfaRexur 
% fe wsñ-qifa sqa <gy 1 SF Š St sis sisa Star ë št stn 
satafus (seedling) # qf =<er ë sh 5 sua: qfz w< syz qar sat 
Sq š1 


s Q... 
F (THE SEED) 


SY S C fz qr saa gf s sparx qu wfs ar =a aaa qa TT 
8 Rua waq š; qz sak fafirmg TITI t seat sera far sr SGT Š1 
< S£ E S< ses s|< qü qərgar feeri q cñ qas wiqi sr qaqa 
wi š fq si ša saat st saa ša ! : 
s š% sta (Gram Seed) š wna (fas s rS. 

(t) sfanrem (seed-coat)—sYs W WÑ ST z are W sqremrizq 


, 





' M a: 
mm 4: 


[mira 
UY 
QR ša. 





qw 


316jua 





rz < 


< š fer draerer eY š) wš =rü zr asi Tq Er ü 
qr =< q sTis8e (testa) s< sr=rfzs; erç st sana (tegmen) 
wi dYrmr (rr Gre are aqarra ir emre; za (qta 
wraaras sYq, fmerpr gr ë siz raqra ü zrafsasa (fuscd) zz ÀV 
sraraç sq: feqa Sm qt <nt ser i zw s Tes 
+ ft 4; =Tz. Gs Tum s(zzT+r< wd fzrarÉ kaq ë Far qea (hilum) zz 
Ë) #=r# sq fas wr wárs ë sgt % dz saq gee (=a) t wet (zrrz) 
<€ é) qr $ FG wTu gq qw gr fzqrÉ < ë; T£ werztc 
(micropyle) *gəç8r ë 1 zf m; Ár gq fra zt ire t asi art ár <a 
trç W Tá s< gat $ 4545 Grey fear£ SY 01 qar š sq< qar 
raro W dert <e ë siz sZ at qiTr Ç 1 6 ses, sh Sra 
W mafsqa xg ë, sfatar (raphe) *zərat š 


B: 4 , | — É 
g wo 2 

" as 

8 £, Y—— x i w 


fx V aseru *, srqst Sta ; w, sm Qasa anmksq; 
* qaa qraqinfea; siz, "amsa ñ, saraq; q, qfrtar; 
w, qr; S, sozzr<ç ; q, dan ; T, Terç ; s< sr, qTpE<Q Y 





(q) ww (cmbryo)—#rrqe wt ger 2 q< st dret +T 
fauk wm ë ag vr ar quq tt qeerq( Š) Sa Sr srpfceç gra 
ë st imfra (secdling) s= ¿pr ë st s= Š <á st qar a+ sraT 
AA YW nra sm 06: (#) št (nra wq Freda 
(cotyledons) w#Y š, á< (m) w sz wm fs fra S ze š 
wat RT Sr $ Tq5iy> fir qe fer <gat ë (3) qəts< (radicle) 
sera 0; qeq fa 3 dt dri 8: res Ñ feas xe ë (q) nie< 
9 werç (plumulce) #Zərtrë1 nigz dF 8 syz 35 Tum qfaqi W 
wršifesr mi waf ma zas Tessewr dam qaa 
sq drt #IfGr Éq ë ST werrz s qm qe rm Š sl mr W 
wz (shoot)ií rm š Ge q<aqafqa eri 


K: — 











f. #taraet, diasqa, q88, sugarq, qfvtaer arc 


J sma qfeq | f 
sq mr ffat— Í netg< war Rig< sfeq star 
s — 
Ttas, se qar qes Sg #frstq 


wsrzç % sts (Pea Seed) % wq (ss 3) 


(t) saraça (seed-coats) —Ys src #g-% Tre qr Ser Š 


alr< <t Ts <qez STsIT4<I Š Zt etT Š 1 ST ST sei S W drer wi 
araç stsr688 (testa) wgerer ë, s< sq #4Ysr qrdy š Fuitar sar Š 
ST TF q TT else 1 sYsrpas % sus et qesr, qTÇasFs; 
fassaq sQ xe Ql s< drér arazu s seasas (tegmen) 
eQ 1 sYST4<w $ gs s< WG s=, erat fs =qsz fearŠ Sar Š sir 
sq fase sefen d sal q< Fp dst sq qea 9 sgr <earë; saa q=ra wTett 
Š 1 W=rüqdiqusfestqcus qeqfgzë rasa assgre (micropyle) 
é QI Sq SF simfsr gm Š qY Tet9< sgt $ Erç GmE*+ 
st ë 1 We W qəs dimas Ñ u wz fca Sar Š, qe 
sifa*ter (raphe) ë) 


ka 





< 





T "T 

fs 3—wz<=srás s, equal áTst ; gq, Srarreer, #=ssfreeusarcafuq ; 
T, St (fare aY ger % ara); w, A W g Si afeqa 
st,#átara<m; al, qusar<; q, 48; T, Wəku<; q, fa; qt, ig) 


(a) wu (cmbryo)—-WYera<w sY WEST * qr G sq Tiq sr 
fear Sar é, qç saw Q 1 S Sr qn Q š: (m) S qhe raqa 
Ber sñ asftariam=ama qari qfsa <gsar š, sz (4) w sz arar Fsrasy 
aqa 9 <a qa 35 *T T€ RTRT SÍ Sisrqa š: are<x feqa Š saq zy siz 
TS St Š s< srezerc aY #reš (i) wsts< (radicle) *gSTqT Š 
siz axr wn st St Saqi % dr š feas Š (H) sig< (Plamule) 
KECAtIT I q 3Ë8< š fat qx 5 qaw san qaq Əat Ç| 





gi Oase 
Yama 
v 

WBDZL š 
Wall wa 
zair. 
IO # 

Wüguqles 





—  —  ,— s rem _- —: . T s 


xi 9 


<rara<a, Srze44, q=rr, merr, sifutor sia 
` s= nir 
wu da— Í T=t£< siç str afgt ma 
YwYr— 
É Tia, str qxrq nz <t drzqx 


wa %; da (Bean Sced) * < ( fax v) 

(t) Samen — sa siSiwwyaq siqayan t seqe iS arsa: 
wredranct Ter<s i rare rsrürreq rm st ca Zat 
W arf wet ë 1 qr araq stzeas sii< qrafcr qra<a saa 
Ww Tsee * ftcmrere ta serérë(esftar 
w2rši wfutar* armrçaq aa sr=er=sYfg (fra) gr Š 
frt maerwcrel sfatarstcfut caer t Xc qeq fr e= 
fz ¿rm á state) af fra zu <r< sà frt #% <a qta st xa 
zrç T srr frroar gar fast gir ë 1 





fs v—t t rz #Ç, erezra; sr, sraraça; £, <=; g, Tong; 
q, 84%; qt, mrgz 

(q) ww—Iac gz € % arz qa s< TG sqa Št ga WF 
==, Sq nra qtaq feqr£ Ear 1, aqe l GUk<tan nš: (m) 
SY Fp raqa, siz (r) wz x8 Fara draqa q9 <eqai wm wt ë 
Tr St sy str srzzr< s src fra go araq st #Y< <zr ë (1) swaiy< 
š, #gY<srm rr r< RT 3 dizi * i+ q fera <gar š s< qq, qemqfaqi 
wr üm (H) niy<reeqar ë 
që (GR) š <rr (Castor Sccd) # <a (fs %) 

(t) starzre— s< *rer sr f<srzr< fear ara rara gt 
É 1 sratq<s3* mr ft (=m es fimr 
sz (outgrowth) é, s% #rasts (caruncle) sz8 ë Traár Y 














z A a... 


¿ seqft sTiea 


saq fgqt gar #rsTa<s q< u Ser Fg fagrš Sar ë st F6 <q zar st 
saf sar ë sat qz fs dst a qa 9 58 Gear ë, që qaqa aras 





fs ú 8—q t £i sy, dre ; si, qes ; sr, arar sar ; 
Sq, STiq< #Tsra<o; w, sOTqiT; q, #fsrq; T, Tel 1 
sTsIT4<9 Y Sq <š T< us sffer qaər, fireëYaa arawu gqez fuzrrS Par 
š st sta ar safe Sr qt<eare l ts W 8141 atTq<i 8 S aT8T sTT=<9T 
1 #tstsa= sç srafes saraxa 8 srasnas ma Š 1 aTer Srara<u qt 


stss 8 arafsasq gr š sar ë s< qfastarqkerar Š | 

(q) *mmqq (endosperm) wt fsfš ( albumen)—#Trr=i st 
ST s< s< sraWlaq wš Ñ q+ s= U sqq, Tq qar (mass) 
sia sarš Sara, qç swmtq qr fsafa ó À së sqFqa ts qaq, fasiqa< à=, 


9. *TTTzSTqT< ë, ST FF wu gr<r sig<q +e # Sq Ñ STT STqT Š 1 
(à) *s—aq wwnqtq # afafase ger <earŠ 1 dq = S< = 
7 St 3f*Z saq er FF YI Ñ arstarqa 3[Y<ss rsru uz stat Star Š) 
(#) tsa qas, wq, TT s< G 8 alr< = fsr<re =qoz fz xY Š 





s.s. y AA ra 5 au — ass. 


frt 5 8—që mt fs) q, sarqa ; 






Nu, “s... . u... s... Cs... Q .. 


TT 


— 


SRF844 TÇ qes8 Š fs a s< gs ses Rear Sar Š; T s= S% 


———— s 
— VIY 


> <t ¿Ak Ae ka. ew 


,' 


SSUNDON 

Feria] qt r] 

fakat 
yaqam 2usi 
à 


,; 
. ` 


ç 


I LLOESTB 
i 


win Ñ 
KAI) 
WURQS 
š S So 
hmyz, 
VANEv. 
imal, y; 
P) qat 
Ñami; 
[tay + 
Ñ wa 
QW m;, 
ti : 
LO 
[ma š, 
ata l. 
Wq ia 


kl: a 


s< (zr) wr ag Ür dt Š s< seg Sr wi GP Ë, (i)! matg< qr Fg 
raqra qar r ira &, a< (ü) zly< qt fr za T1fesq ra 
fcc fira é srçsr Tri 1 dra q feqaš (0 mrycaY qr qaw Gr qfaqt 
S 772 <Zárë 1 Werger ser gre srentirea mazi TT 
*prrir T afafsesz (cmbcdded) zt ë st<<+T+t =m sara qz st w5m- 
qi Y =F qat qty< T TSF É , s< qz Ñ dr 5; Ssp<Q S; qzaqrr Š 
<qw ae ate gt urami (šfFrq fç to) 


rare, sYaqas, qərar, draai, gfatnr sir< 
EOS P SSUESI 
q&ewrdra— 4 qraqas qua 


TzPy< qat giz< gfaq str 
U == s" s 
qas, qq saq St taq 


xm <à (Rice Grain) # xt (far <) 

qr st <t+t q: GtzT qr-ra-arəT (onc-seeded) w= ë Ú eÇ ara 
ww qt qq ar fos (husk) 6 ee <garë fzras <t arar e, qr qa gt 
w sm8 qt en ; saT€sY<ç q qq qt qeq aq frrrr (flowcring 
`glumc) #<=rafes < Gë wt *r gaqm (palca) =€ ë t qr & <à 
S: arqr<r= s< št Gr Sq ste; Çf Š fssrer sracdr qq fsrrr (empty 
glumcs) zz ë 1 sag š: ar sç aq a fi seraqr qr Tamar ate 1 

(t) üttez—aq t sz s< q< nç TÇ fmstga saç ari Tr 
fasargar fz Ra Š) mú erç drarre sY< q> fafs m( qerac 
(pericarp) * safzrr št t etr 1 

(R) www. wafariq wr gra é st< sr qz 8 me 
x@HŠ 1 w 349 rE 2 Yt Qer fafrsa er< š zra,fs gqa=r 
(cpithclium) #Z% ë, gt qm fzeqrš gar) 

(št) ww— <za Cm gm š dYcç wm * wr B€ at srar 
(groove) ñ xr ë l w€ <S sm çPr é: (*) 2 qqTTprç drrrqx 
fari efqar (scutcllum) ZZ, s< (zt) mç sz ze ft san 
xm g@( (i) wtig< Yc Fra% wrt e (H) matpeazys l wWhH> rr 
qfaqi W watafess+ <ear ë, sz Terga st wa # fa qa qoq gt Š 1 





mq. 


ë 
r. 
*. 
š ` 
1 
5 x 
i. 
._. 
t 
' 
i 
;' 


t 





st Ri9< ass sa,growing pot s< sera, foliage leaves) U. 
qdarqonrsam=gifaq <aar ë rast Rig< sdi qT sm sts (coleoptile), 
me al s s=reeig<ç ftus qe sarre % sq <ëqr é (STT son 





fas <— Tt s= att : m, ar ges Sr araq; 

8, < sasam q (gs), O | 
së st (coleorhiza) ##& $€ 1 efzer % Gem q g g$ ST 
ST gt sr GF Š SV sfg:e< (epiblast) sz š, s 
<s r geç feet (suppressed) #rrr= r mar Šl1 sefsrsr- 
*T q% <Ç sf f YWnqq* qeq$ $ <gqr Š swsa (epithelium): 


W8%GTŠl ww mmqhq š Gf TSS aT sT qrqq sfrz qasiyaur 
CISIS-g) i 


` met k ar (Maize Crain) % wr (fr x) 


TPT % SiS a wifi sFF8T st aTaT sit G SET qs-ia-araT q Š | #sr 
9 Y fafa W faqar <asr ë sz sut qaqpansia WL Š1 wr 
= S S< q WET sual, Sis, Pes Qa Sq q3 a Fuego qəw 
Fegrš šarë 1 3 88 4 q afafisz zar ë 1 xq Sq 9 SITES zü 
#qš8t ste (1ongitudinal section) # rzafeRsa wr fear as g: 

(%) stane — u qqər <a š SY qeq ar st sfssq Req 
geš1 We s< stsrq<wsir<w FafirqTeerqcer (pericarp) š% wr 
gl qarš| ! ; 


.. SCa—q4 us <q <<, afÑuss< (epithelium), 





kusa 
SWRAT4Gi 
mima u 
Bm HS 


` 
€ 





iF. 
iBalua 
Fla ; 


< — = 


* a b 


+a. — masa — =. 


ra tz 


zr št wr sn S frafzr Zm Š) xz wm yurdm, sç 
WET sm wq dt ü 1 afk wGi wt qzt( Ç8T Wp sTqrÉDT 3 
xz px W afra firar tra di ur ira zar qt Q arar ë, sz sI 
Sprrpr qg TZ hat Š 1 TT mTTz QF4Uat(erz fst Gr wr 1 
(+) ww s wr Énr š: (z) rr + wr a ai sr t 
see qr raqa feet wefawa 23 ë, s< (8) 281 s stç sr 
wr fett: fsrç < Gitar sÍvrqt == Š gir +z=aAr ë, siz Fr<et gu 
fas Tag <zat Š q=tr< TZərdt Š D HrZF< qe S#l 2qT4CT 5 Sd <ÇdT 


waqta 





Tp — TF TT WT( 1 S, s=ƏT Ta; q, <rqTT 41 TZ N 
š fari mire Sr zt szerru Sra +Z E, siz T=T£< Çs5; 55 arm STT 
< ë farri weta St qar 1 w=fatt sr g= =rz zt fw sirina % 
wereq <ç é sSTr#t (cpithelium) #szZə%rrt i Var *(& sfq3a 
aq zr =( Sar S< sTazs]rreT +Cir É 1 
#fiz—<ma=, e aro S. Sa Ms wi, ws s4qrç, qr 
wz s< wpt s= + Git SET HT qrart st wcfart <zr Š l W 
ST=T xt TG G qr sI st s(rTTr< % ara zr mZzri pra Š + 
=rq<< q arqfz=r4 drara< 
qara s=rá % +ç zz sir 
sTEC q West T <s si< qTT< <q sTsrr7 
*s—3 sz fia 
waizr< árz7r (w6fqv1)—_t 


Wi 81 %T4AT— 


xa 


- aa i ——— a 


ea. 
“ 
° 
` *#, 
É. 


i 





Wa anata Z Q WsWE: Nicene te s; a: Sk Ua 3e 


<. aa van s ° 


i. 
fe sy 
; : 
.- 1 
tas 
1 
1 
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22 1, 27 271 a ET Š 
kh oig u. Sac, sa 





x 


"E: : s= sttea 


rsiraasi (Dicotyledons) sft< wzátaast (Monocotyledons) ` 
“qo? qraq gt 42 = 8 fawrsa sà a Z; fzdrsradf siz gmdfrsiq at 1 
< fzdrasñ qhi Š #rsr % rw 8 SY stss GF ë sz sauadtarqaft qd 
3 rs % ww Š Sag us ársqa Stat 1 ST, et, *qrg, sa<xr, sees, 
sq, s<zg<, sq, T<, u=, qdtar, dteqt ses fer fr qdYsi $ ara 
sar Z; slfz sas, qg, ws, qrg, qrg, %Ər, sz, qz g š qia 
qasqa dYdi S =a sarqa Q fedisrqdY qtà umáraqdt qI 
s= 4 sga afua Ç slrz ər siqaq s8w;o oo sao ,oo o eft Š! 


, ami <s qhi ata(Albuminousand ExalbuminousSeeds) 
(*) š £ aoidr sesra ë fs suorqtq qar star 1 wë u= faqaq 


Sr 9 Sei *t Ts Š s< ww % fq ara qard = qserar<q 1 fs sai 
SGT S qis Š fa ər faqhu sz 28 Star aramid =8ert e fgsfrsr- 
qr dt š wmtq saç feqq wr aY sqrsgrfeq *<ar ë; sa aoa 
G6#ffsiqdY fs 3 srdiq u s< gt qar Š, š wi (cereals) #, 
qara 9diq q afaface gl qar 8, qq qiZ q uds sts sFasa< 
Yrmidrel s sw%faqQafzfrsrd didi q srsrordidi fs quq Sra 
=Y sTT8aT SF qI ST ë 1 

(?) wm Sri 8 era qard wrmmqiq 8 feqq < ë ! STSr % fase 
Š q sq Ñ S SS SISI Sisaq ZI Sar Š 1 Sa T< s< Sz qra- 
ST +T #ifaprali * rato Š *r<t sTudtq sf % qf =< ë site qar ë 1 
ss 8 q[feqsa ST 8 zr sm S fsa =e qara š wsanr< = *Tt s< Š 1 
sq ft = alg<u Star ë dt 2 Sfsqq tsa ard wtw gr<r STqdI Š STqt SHTqT 
š 1" wao sisi qa érsrqa (qaqaqa haqta) ardyársraa (fisfrasdt 
18) St qar qa gt ë siz SqW-33 sts t sFF<9 SIT Š ST wŠ 
*tmlG Š #qTa qard T srasiqwr <a s< Sl Tatax qar HIS< I Sar 
KESI S i 

sm FU 8, sar F srq= fedfsrqdt didi 8, si =e qar #rsr % 
fera S qd me Í serta 3 sisqa Qha fastes sp ar<rawaihi Sar <gar 
š ses wm Fisafia (exhausted) ëf srrë 1 w ag Ñ Gerard 
Fai q sar <asr ë Rraaren S yz q nha gt ar Ë! 
s asmantam aa EC 2 ea u aç 


% df š aqfaa wa qan % fa ERa83 serta ¿, qFT31 


— 
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a. 


' 








—— s cr. u 1 mes .. 


7 a tš 


wrwmeririr, s=zrz=e, sr, zz<, S, #YYT, Car, stTq, 
fzd4rrrir 4rx [== zx, Tq rtr, sz, zzqiz A ° 
*wair, gxtzcea, cz, qr, TTrT, sr((qT, szqtÍz, 
syr, s<rz=em, sñtrzs, H3Y2fcqr (Sagitfaria) 
gfx=zar (Alisma), sat (Wajas), <=aríz 
rir da + stir, zzrzem8, wq (qaz, qz, wš, st), st, 
ara, wr (mar #lY< qt Tha), sz, fos, <t wə 
tq, s=mnfx<a 
gia (GERMINATION) 
rz %: a< ws sTqomaear (dormant) # ërr š , #f£+ sq rx w 
st et Ert š át wm zfa gt arar ë siz af2 sz<+r areq s=-<et,ë, qqT 
we 62 Tqmxfsrw (secdling) W fserfte gr ser ë 1 wis 8; sqqriTqeur 
r sm qw qf traer qeq sq sar SY dere qz ww raq S, qt 
Yiq Er Tafeafar t trt T zifsrrrra zea Sri əsrasiqu +rafz s< ë t 
nra W árz Tirar aqar8 sizə +w qa=rre aru 
Era ë sYezrzyrz gr ara cfr aa, mraz qas t1 Tfa 8 drag rd 
sñ feafa 8 z=rar sara serra srz4 Trà qY sqrzafz zr área ger 
wceuši wrrafz ay nfaatrz aY pr gar drr gr 21 sit S5+ 
W: (ru SŠrarrce st gar Št Wrr & sz STarq STT ST qqqT qa ST* Š 
qr É iy Ë Yz qez fer 9Tp< T <rEi fas arar ë 1 afurra< wmrst 





. fare + fars. 
` sifcgfarsirza i fqx ¿—Tzt trr fat s—ssY Tr qiz t 








1. — 


n 


. Siyah wqA pa 0pw Ari wko-assIp espi 





k 22 waf sme 


z aaqa saq sr sufa q gt ¿rt d qü Ç ei aqa fear sq sqŠ 
#—'siie die ar fas qaa as sfaq GN ë 1 zg ári š à fas sr é slr< 
4 =ë sia Š mr Tgqš q q stat Š s< TqYafaq nfasstiq 
(established) # sar ë qt % fç sa š 1 nig< ard rra % á 8 


` 


for gar <a é, s< sa q8hg< stsT 486 Aa gt qar ë qt < rsi 


W a< ise arar s< sq< l areqfz ci Sur ë! sr: ard: TZ T< . 


š fas fq 81 sTar É 1 ái =t sšs<e Teqqa St 5Ə@T€Ç *[ gl ë : sqf<- 
fas (epigeal) s< ashafas (hypogeal) 1 





sqfcafas sisa i Paq 06 —u<= mt fet 1 


(t) safcafassig<a (epigeal germination) (fsq ¿—tc)-88 
=Y, S%W =s, qr, #YaY, wš, qdrer, sf 8 qusqta< qt sultax TTS 
(hypocoty]) (= *r q wr si sls % rn ff <gqr Š) szarš 8 
Sr 3 fg w<qrë fas% qfomrrerer áf wr $ s< fq sr ë! 
< =< st sig<a safzw fee (epigeal) =gere ë (epz, sq, ge, sfa) + 
= Ya % sfaq< ét q wS Gt disa qfq % Sq< st Š % =q2, 
=+ qw qaw fars 94 wansi fact gat £rsqi #, fast s< 
rawa qEq qS SIW S, SS set, sS Wq (sword bean) =wrfz g, % qat 
ga qi SI Si wá; sr: faqe s< r< st = 1 : 
(R) wstwfew s< (hypogcal germination) (fz. 88-q)— 





R 80 
g ht 


`. . 
qawayays 


qam. 
WY WSA, 
yasmq 
Wiwa 
qua š 
Ir š 
loudu), 


kis ` t" 


wat dri , $W ser, nz, qreət (broad Dbean),d488t, wr, atz t - 
ra qfš 9 eren ére sat mars qc dr att VT state 





styfr8 sigui fq ta—3 wr dis ; fs 3a— Tra 


r stsq<rm (cpicotyl), srqtq set st që wq St saat $ #Yz =T< 
war Š, srarÉ Ñ rat ë siz nipae (plumulc) #Y sz #%= šar Š 
Yaqa gt TY gFr, SfFr qa: sd: qaa iy Š s< a= g fire sit ë 1 va 
SG $ sipOT 01 wulafqw (hypogcal) sç sex Š 
wedraq iiql wr mirafms sya — qqafraqst df wfuaar< airqidy 
šW Ç s< ST sger ü qtaq s< Wii wfq Sk wm aQ xe ë, 
w; ST sigç 3dhrfrs gra Š (ae stts Š wç sqfrafr qat ë) 
wrdrre( dri (s<rçemmq mr siç ura) š dYqqt ut wqsfaer 
(scutcllum) *wrqtq t wfqwa sita w saqiq mat à i siyfer gi 





iaifirr apaq 1 fa t3— ` t 


>“ 






 QSSE 22 S as waspa Wisisp aa —apsskaaakkcssun ps upa — = 2 


_— — — 
So Eat ypas sss 


q% sa8afe sttea | n: 
k m 16 
q<agg< aqqt <rsqr T S#T410 T ss T te (coleorhiza) f š grs< amis 


sa Sar S Ps ames fra = Əerəre<%sqra fas Š | Wis<, Taxi 





"=a e 3garar< qq, aq qip < ara <a HT saa e (coleoptile) qam IÉ, 

=a 2, 8 g< qz Pesea( ë (aaa fa (a-t0) 1 TSA 5 nb), 

afz wear Š sz sr<=a 8 ag nafs q (primary root) T € | . "aen 

Saxa Š à safia q sfrs qez l s š s< wama arar< W "Sa0s 

sà *aa|r< (ñibrous) r fe sq ë 1 siga g< s sif< 4 *<q <) aš a 

taqa st 

Yauli 

mq [a 0 

m Q. 

ap 

sq. 

[mode : 

Ñmq 

[8 

; tilam) -; 

srirafia sigan Pq QY—F6 @[ ait 1 hito 

I x: L ; : qmCB Ü 

Risa sta W Sra qes q sesfza Q sir ë s< ara ü saqraq Zat qani 

qf fe = š 1 sfusq<ç qrgl (palms) W sf *% sP W 3 fsH 

š saa st u wq are % qqa s<+4t =a Š sh fs erat Ñ Qa, 

a: sr aš sma š sz wm ar jo q8qŠ es df Q % amr Š B sa 

|` (sea fas qe) ' f Nm 
F. fia are mt algr<or—at qr#f s slfəl sirzqqz qz qz Su qr qgq Wa: ' 
< <s š - a Ë 
<. w qti ' ss kuu ksU 1 fast TÇ T gir ë fas faqes qt him 
Í | sea sig<w (viviparous germination) #g4 g 1 fs, 6@ % ra< san; % 
y ats a simfcr ëF2 swat Š s= f së s (parent) qü w é | Kun 
*8 1808 sts gt É s< ss% qifaa qar <a g 1 Tel2< siqa gt sirar é sll< g lma 
| I # % wn ú= sm ë sq q asdtrfrg (seedling) sr drá š . Tema: 
š zq ag ZQ Sq< 3: sToT q9q Sr ste Š sesama fc l QH. 


Q. š 
. 
s: Sa 





—— a= ". == 


— == 


° siç Ssñrerq (Aegiegras) Ç V 


wxtx F: 


s= srqz ñ nf Q arar ë 1 TriyCrfa 5 m+ s<zar é s< <a sar 
ë sz swt 8 fesror 3 fad qx Tgi 
= fr sm ëj wWw# sz 2 
<rrërerr (Rhizophora), sufa 
(Sonneratia), wfagfiqr ( Autcennia ) Ë 






siga %; feq zaravaq: qFefiafiat— 

xf Yi at Taal ara sqa aY wš 
wx t ds 83 dt stss Sta sqdfr agfa 
3% =nr< m4rdí sat ad] s sf sT9zsr 
tar (viability) #wf w ë 
w qat syur % feq frrafafaa arar 
qffeafaqi SY amana Q ë: 
(t) w% s sü, (R) wen( mq fa tu—freq sfgeaa 
(moderate temperature), f€ *%-#,#< teu; 
, (3) ara mradi Tr, qqrsfasa 


(%) =à (Moisture)—##r= #t qfz s#Y<fzsre % fsà sirazea (pro- 
toplasm) s= % £= (saturated) #rrt nf i qar ñ sara gq ári 
W to % tú Tfrmq qr <É 1 wriY at wrfr #x mw st sr=qft Ñ 
sam< frqr (vital activity) wzwç sdi é i wafs& gqer War qY 
fizarzrs sar % fet, qTarsli qt erdta 8 afsrs fafyr gaol tar mrafrrs 
wl aY frsta aq 3: fsa, sxrasas arama qferidi % faà, sY< 
ÁraT8et s TOT mt $ fg, fair wm QY qrgç frseq W gzrrar 
fix, qr 8 aramrpar gIiY £ 1 

(<) #*m (Temperature) —#ta #% sz % feà sqarr ar at 
wasaqa ë 1 s(Tazer arr st faferq dfar ° arar=aq: +T *rar ë ( 
ç á * wc, at f6 Sra aY FÍ % 2rTar< [ra-fag Git ë, fadar 
s= ar Qiqt saat Q zq see Ql 

(R) w at ga (Air) —isfer #rái % sas 3: fgà alrdrat sar 
saat SPY Š st fz qTa qt CF n 1 ws frar8 sat (energy) 
wy aga afre nr fas Gia 1 sisf<ce 4rd( 8 sag qga drz ní % 
Qar ë if frpzardls 3r42z=a 8) af<çn qfaia %; waq aY #rasTssr 

L: š 


+ S. 


52 

1 
7 
`, 

>) 
w, 

Vv <s 
z 
x: 
siŠ 

* 


= 





- T>, Sardis qh qarsar š, 
ua fq ce feqcsqarea 


¿3 
SAN. saras 








#* fq sgq =a feet é q frege ZV a8l fuer, sis gqs=y 
SIRI 8 qaiar qr që fast 18, 

si s& qaraq S< SNI sr (63 fs mata sig<o š fsq arena qfeftafi 
lš 1 areq # fis qt g sf ga af tip aa 2, 3 dst, 


S<Tg*<q: ZTrz< AqTY< cart fq sq* g xQ smFça +í em SfsT- 


svr<sí fz $ fsq sen afan Q) feae stat é sar gq qia 
gq SS 9 era 3 qq Š, SFer de gw Š , qsjgfFeu s sr ura, 
sç ss qiër asr sfsafuq qfaqi gr") =< sagar st gs Ñ qqieFqsr 
qmuzfsr (etiolated) ë= ë 1 


Sq Sa S (ts = sata (far 28) 


W STqTÇT HqFT ZT<T Wala fr sr wz ë 
f sfg<w $ Fe sq wa qFefeaferri sTq9Ta Š 
Sanat @t iq Sa %; Qs sr mq qay 9 S+ š 
q gz 4 gar š ge gq diq Sis =u sarz =a 
T< st% ë fw wau qY SY Fsrëi Tx YZ p= #r= 2: 
št Sq sq sŠ t #ra< 3 <a fat star Š s< =ë ë 
S< rt (qr#ft qe% sss a< #=r < Far sme fs ts—_sfrqšnr 
Wr se sr fas aRt Ñas sa) w<r star ë fis * sfTsi[ t malai 


qqqwasqci wzšaqasqa 


T< qt fs sar Š SF qara fz simitaq š sara S; *T<W ç sr 
Wl S< sü dr 4 SSC $ *YŠ fq qi fars Sy TI gg Sqə 
aS s(Fsifser qarsvcaraYqrarayarë SFrq Tr qt firedY) 

Sq Š sqsz fafzq gar Š z sy s< sTfsdtsa stara š fsà sqan 
`i : frgütarš q& Weqar=%ar fssafefaq 
ff š fg fear st sasa ŠI qf rs Sq drs< qY fem-fqerq 


< wu q Sst (bath) # <s 
Kikkiprot us sTU488 sa < feu sta SF Sg qfefeafai air <ë 


git ë, safeq st sts Wr 9 afra taqrš 8 star sar é, së qr q #zəcer 





+ 
qam ma 
Bigmq u 


à 


M may, 
üa 


Smp 


aaa, 
ša; 


KH s>. 


— 





makis qssspataea yazma 


Si - t< 


< që *at sar é FF #rš sf qr argfça dr grari-#a: art $t spor s 
fs waqsa qfefeaf ë t 
<t % da s içe= zrat sig<u (fa to) 

w<ar—t *Tsr rx arrr< ñ si-qSTeTç, c sqir< sqzT s< SsrrT 


fat < mdrár gr € 1 sr qr *tr wr (s) sarre n 
+Y. 


eH: 


fs to—cr wr dt =, qegqd drç; =, Wr aq4Nt sta f ; 
T-8, sF=<o r saqeq; Y, rare; w, sm; q, TetrC; 

q, qta; SC WT; WT, rir; <, Yšwr<qsi 
stres Ç frt t Wrqrt 8 str s< qqappt sü (gq) waim— 
š drarre *% se wq sq qa š, aYcç (q) ww s fe qas, 
sea, —mérq s< *rq ¿Ç ste waqtq q afaface <a et ww usss 
siraq, Rig< siYC Teig< Sr Ç 1 sm TIG +T qS[ WT T fs fet ç< 
wfs (looped) šrst ë rra ë r< gat s Fare st dr * 
wWrzar< fzart s #r< afan gra ë Tərg< š 1 mig< st qgu St sz sir< 
sfafaq ërar Ç, qga gtz Sre $ w2< 8 qa T fq <gs € #sr< 5as 
wr š zq çqce fzerr£ ar ë 1 

siga — asaf<q gr s< T=rr< SY š => fst tr areq fire arar 
é src Tr +T #8r< qfz +< Š) saqsa Yf Sra Š srce <çe+ qrfzra 
fat %; afafcesr arer wraq £srz % arz< frre ar ë s< us cqa 
qt (loop) T *T( TTrar Š 1 TZ Ç < TT ( str ë SY<Ç qÍ aTaT< $ 
= qFedYfqa graF<c rx st Ter $ sTe gar Sqr Š 1 siT<T qqafrt = 


` 














ETTë 1 STsrqs m F8<T Sra S= #frsr $; stsax r gagfëq caq ë siY< srzsfrqur 
si *T mt G<QT é, 84 s[TTIq SaT=r qaraq =Tərasirqor <s sdi shTLƏ2T 
Hem s<sre l T< SHNS gm s< #Tsua Tgt EZ <T GT ST stTqT 
ë s< aq quÍ GT +T *<q ë 1 Srsrq=. siy< qf *<qr Š sç sss sar 
ST arar ë s< sfd q #fsr St sqreor pear ë L 
stsita< š srar< s< 3T8t GəT gear wr fzarš 
S #war8 siç <a sr 98 g *slarems fra 
ST 1 SYZT SW SsIg< sf sTs<v #Y GTgare 
sTz< fq Sra ë s< q qa% =a $; <q Z 
sq<=tqfzg *<er ë 1 wë =<r št siqr š s< 
sTdi2fssr #t gar qf qaqta É 1 Srsrqa sr 
Ssfëq w T< sirar Š sfrz #raTa<m q<=r 
qr gë šç sm< f< srqr É 1 wç warq Q= 
Yiq f falifuq (cyehausted) ë 


ws % s (Date-palm Seed) w 
*csar siç sigoor (fis 2) 

sr *T *rəT, qTqTGTs% sITST<Ç0T sPrqT<T<eT 
Š 1 sT<a8ƏFaq *QL 6 sa sat S fsqər <ear 
I ë 1 w@% us f< us mérar (groove) 
fsqt—as sr) SY 4 qf sr Ft q arc Š rz =m=r 
G.S; q, sapa ST Si Cs sš< ds fear Ser Š sY u= 
#tsq ste q; q, Tai SWT (cavity) # sr<r <ger Š; w sàq dsr 
št, sara<r ffe a fs (kernel) zr wamiq Š, Yarar 3 
sFa<fafa; qr. qaqta; — SWTT që sf waY< S< wm Š) wq 
3 W; T, sisqa; ət, fuer fafoat Grass qr qsqa dashur 
#isqa ər; sh, S wWrQ. ds 3; Grem qgq zw üh ü 
ST; q, wm qes l S, mar s g< qF<ft % qrrq, wie Z 
- safe <eerš1 

4 SS<% Sree Qar ë SY gsa sisaqa s = aras 
< =É we Š sh fy Qs 5 s 


T é st fs š s< sqay 
fs =a ša é [qfa esta saq (sugar) # qËcafsq gl sTerëji 





_ 


5 ' 
š aa -_; wl 7 1 — 
— ara 


x at 


raq s< w w4qdrrw sc sç YoTq @t sq sc e 
qfz <ç ët Yr s ge wam =ç# édrarrcem wr 
qç free wa Ç sç wak 2 ss wt 28 <eTŠl rr 
w T£ #rare qifqa ëFq š s< so 9 wm Y sü sr Tq % 
sm 1 sr të w<< naw mç sqrqr ë qt wu *( (sig< TS sTTÇT 
qr Ww iY Tt ŠZ< T< aTg< firs strar ë siz frt sy sie qf ses 
w qm 81 sq T strç Vwnmm St Y qrZs< gar Ñ #qcç aY 
s< *fZ sat ë siz st warat € 9 


sfcors % Sra s sica= s< sisaqa (fir 084) 

wr eqe s< (shell) qç qrqrt w% wÇ wit é@) ww wq< sY 
wiz R T< w Tas # mrát wd =fcz (kernel) W fer ger fzar£ 
WC qz dtwrreC Ç l sY4, sq@ sfz (T) wwhm ë) sdi 
wq q 9 w$ < w ms S stafi *m %* wat t<gr wqr š, 
W srši % sma sqtfare % dir % sqyca W Crafag gra (sheath)' 
T qar s< afafaq wr saq ear < dr sisfe gr l sak nq 
w fr<r <zar š a< as qtm TqrqT Š, S na, Cp CSterç er-dr 





fer ta—ifar wr ári =, sa84e8i tz k, w, #d£fGr ms; q, sefa 
*%% srf28q Tt2 Ñ A sg TT; qY, spmdtq; sñ, rare; 
T, wt; T, T; q, 94 





L I M ————  .— —. > t... —a_sees a s nas s 


s<=qfa xs 


=R Š qfz c ë s< #fs % qd fa st sa Sar š rqa t af 
š; qta qarqa studtq qqer Star star Š 1 ` WW #T sq f< gs Əl2 süt6 
3 fawfaq gh ë faras srare T< sie Waarc që sera št sr Qi 
š q% wë W <q= qr qrrq wt Ə< é< fafaw ferdi š fas 


s š aqe aq 

. . sqfcafirs, s<rg<w, Sa, mag, staf, ld k, 
. s". sir Ü ZT, *qTq, siqefri m mr, 
kau srqrafirg, sargus, sar, Te<, #Ta 1 Wema: 
| NN ; kawaq 
e: | srqdi—sqfeafas, s<, uç; qd, s" . 
dY=zqr, sr£rr, werfz1 SSS 

| ' : f TIR42 F 
-ASSS I [f sawiidr—sqfcafa—fessr ( Alisma) 1 S amr 
=. L08 sai | i iQ) e wip 
s: s í siete, SaTg<9q , TIT šh [on 
(sfuaq<) [aratafes, sarg<ad, g, st, az; | 

qz, sefa ! 
` ga Ñ sqa $š =m (Functions of Cotyledons) 7 ` 
(t) www s W raqa Š ara qar qfaq <asr Š sh 6 size AA 
. SAO tu kukupi s | jy 
5 NS (R) wmidttR 3 ras sad sf s< $ sh wmtq Ç qaq li|. 

as. qfqSq ara ard q< fr mh sua fa9a =< š @1 qa š? sa fqoq ars # 

Tad #Taqatqw G< Teig< qar qipç SY sam aaa 1 

_ (A) saraqa qat š =< ase fz së g, dir fs sqfcufim slguur L 

s ea ë, r 9 qTar<enq: gÇ <q Š d sñ ë s< qara qfaqdi=rəra +< fm; 

ë, saq Š sq s=rsr st gqfewfu š siYsrq = fira s< Š 1 Ñassa, 

2 .. qedfsrqsft sisi 8 sts sma S ara qar srasiqw w<ar Š, iñkay>, 
3 AKaS40s ac Š em sz =erü qi sper kana pic at . 
1 - L T< PT9Tg0T 1 wq š š$ Uqi Q qefawr % qqwər sr ` sq9a 

I (epitheliallayer)zrçrsisq rasqa 8 qar frodtë 1 uyan 

. ma 

| : [lo 1 

t: isjia 

Í ua 





sa 34 
w; (THE ROOT) 


Ts qt $ zr8r *T qf 8 qY * 8Tr< ST aT TT Š s< TT $; TTelsgr< 
(radicle) % frafsrr gr ë 1 T=ts< + 8srar <zat gat ar qtafs 
s (primary root) +zeTr ë 1 qfz mz fra <gar ë s< frrGa< 
fz *<a ú St Saat Tarer T (tap root) +Z% ë ! TseTTe q9rrqa: 
fzdraqft qti 8 Tarma qGGi srrrtq dar qreqr ë Fat erd q 
(secondary roots) =ç ë, s< 8 f< dr qz (tertiary roots) 
S< s< ë, sz sr q*=T< Z w qr <ë 1 3 sa qtç4 Te qm[qarGr 
#qma (acropetal succession) # s= gi š, =qPT S< q gà qe 
= a 3 Z, siz Tü qat SF2 Te sa qrT at SÇ < 1 TaoTd5 
sizfr (tap root system) fz=#r=wt qYqdi <r = mman at arar Š 1 





fs qa 





fs qo fs qt 
frt a°—fzfrsrr tir # srsr => #rzqrri qa fra q1—rtaqr 
qit8 tareq) fq a2—asmñagqsuszi far q3—rr qmi 


wirárssr qYqi (monocotyledons) # +í s=tg< mrafsrge = sera 
*er ë, #f= zç am Fafsrr qŠt St qr s= Sr Ter qtat ë s< sa$; 
*qrt T< SZ TSÍ +T T+ T=UT 8 $; aTqTç t reo Ë1 Q *Sztte qg 
(fibrous root) *zwrtë1 £ s G3 sr ëm (stem) #Y mG 
(nodes) # f sea g0r š, 38 sar (sugarcane),ai=z (bamboo) S, 
3 Rq: qerrfi sisi $: rë 3, 3S ard (grasses) RI #uwsiho `N 


Ao9bs ° 


"I 


. Iis 
= w A 


t: 
i AOnn> 2 


. 
a 121 < 
+j. 2 


' 


`. 








S wWtst % Ëq % w sc fera 





qv =eqfa sex 


dri Š stafi Tre sq qr s(Ñra qaa a= shifqq <gqr 6 waar qe dafr_ 


(fibrous root system) W6dfsrqdt dri T səs qTTT SIT Sar Š 1 
q S wàs (Regions ofthe Root) 


ws š firzafeəfaq sar shar qt ga (apex) % sT<ç =Y s< EESIKSSIN 


s ë: 
_. sq=gz (Root-cap)—Te% T sta wr 8 w ƏrdY qr sq fəq 
ZT<T ZT <gqrë, s Teg< Tad ë | Të TS s fT Sl sr l Sq sqa 
<= <a ë sr qz Far q sac grar ë 1 Swa-q% Tea +T ara wq faar 
sat Š #% 49% sra:fesq qq gaa (underlying growing tissue) gTzr 
Se Š qaran saq s(zár <l el saraq T Tš st <a ae 
ë) w=wə< nra; sta qhi (aquatic plants) # +é) qt seri 
(=) wñË68Ca7ecarae (R egionof cell-division) —Tz ega % 
ZY dYrƏ feqa <=st ë s< saran al 
u= frérdie< r wrarŠ q hər 
<gqt Š 1 š Wšsr GY qNPGGTSN 
W qrdar< sifat wr (cell 
division) št xg ë1 
(q) Siqwrt qəw (Region 
of Elongation) —që fst 


` Wl ë sfr< swsr fase ç % u 
frsrdte< qa 8gtar ë 1 =< nŠsr a 
mami 8 qq dfa Sia grar 
@1 q% s eza W sf ww 
ma q mifaaerqi % alfa Wà 
š; *Tr<m gh ë l 

(w) qFceqaqat sq asr (Re. 
gion of O fq q6—a Š wš s, qFerqqar 





Š ses S qe qç s Ñ q2q #T 48 sr, Sra qta; T, *IËr6r 


aü * sq s<=eral s wat WISPT %T 8331; T, TS8< | 

wq štart Š Rr q a (root-hairs) zy Š1 9 fq š qr qar 
fq sai 1 STqaTTquT (absorption) #<% ë! atq Ñ qz ea =T 
qas maq al <wa affenrsa q2z Z ST#Í *r qasvr Qar Š 1 





nama: 
tat] sn 
iwa nRü t. 
P ERRLPDIQ 
ah mas 


Wa [achor: 


[wan] enn, 
qa še [! 
Uwe. 

WOmunj 

wWmlia s. 

vaqa q“ 

WQ: r ' 

[Ta , 

VUTia. 

[bm 
B)mi. 

sam [Ñi 


Rusa. 
CHINO. 





khi 


= 
x“ 


(z) Wu ws wt mt (Region of lateral roots)—Tz qferrqar 

S; wš W s< feae Star ë sqre<req S qTarc ss ət <ger ë i? xç qz 

sq Yr g< gy 43 gi ë, sz qisí Te safar qm Q sera ¿tt š 

smrafcer eq ñ su qe T 91 qfqa gz (primary tissues) qi #rT t q+ 

sŠ) šq W2q % U T8T mtlq ë, sqalq qtqi #( qfq g ferra<o qt 

ht (anchorage), qrft qur #qqq4 sma qam wt we durg 
(upward conduction), s< qt wsüi wr fraqii 

wt š səawet (Characteristics of the Root)—-T= % zg fafaez _ 
u Š f$ gt<r Get S sq+r qéhrç frqry qí g#aər ë) 9 ss 
faza fsfiaq ë : 

(%*) *# s t sar wrt (descending portion). ërqr & 
siYz +q sy fas feqr 9 qf s<ar ë; s8$ faqay saru ser sr Saray 
sm (ascending portion) ë, s< w#rç #Y s< qfz w<< ë 
sawafafcae ma t 2arera ë f Te qra: gü <a Tr ét gtar; sta fe <a 
qamqa ger tT Qi së fqàw didi, #& süFF28g (orchids), c< 
(Tinəspora), feqtgr (Trapa) , semfz 8 af< r aga aaa q wara 
3 xe ë SY qç g< QY star Q 1 Vqur 8 ssftrma rara ww 

(submerged dissected roots) g% <q % gt š 

(q) w=# W srqraq: qd sfesrné (vegetative buds) sYç g%ç 
fe (floral buds) gt +é ëYdr, fz =r=q wt z£ grar<r =m Š 
fee € qf xf sar sar (reproduction) #* zà sr ser wt V %as 

3 <a 8 T 8 wd +feete maqaq % fq seqa gY sát ë (Sfsq 
sq sfesre wd) 1 $g (Feronia), qç (Trichosanthes), ss 
(Dalbergia),srsüessa (sweet potato), #tz (lemon),zəra (rose), 
wftergrat, waf 8 š mfssra qà qhi T fasfaaq Q nt š) à qa 
saft=6%8( sZ Tem (root cutting) zgT< ww<< fa së ë, saraqa 
witwrpzr (ipecacuanha) i 
(3) wë *% < wq W wa ƏrdYr m shtfeq % sate #Y S<sraraidr ë sY 
s er T ser el 6gql qsgz (root-cap) wzy ë (fqx qw); 
SFeT 4 Š: sit s< qa sraea *fs<t (terminal bud) git š, rg 
<T=q *T 434 siç TÉ T4t+ 8 qÍTdi 9 sarqa <esr ú (fq R58) 1 
šeqgr (serewpine) * rita (aerial) q#í % fq s< zre ag8sax 
(multiple root-cap) fzarš 28 (far aq) i 
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` Fa q4—ati rais 
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z sma qhi, $W Srar (Lemna), fafgzar (Pistia), srrzqr<far 
(Eichhf2nia), wanta š wake q % sq sq q< érər r< (sheath), 
<qez far Sar ë siY gra ü Frases saa ë, qg faqq qe9z š faaer 
w qta (root-pocket) #gš ë (ft R3) 1 





fr q. 
—ws s fa q8—s ss Faa qo—ars s (sissla)t 
fa q —siar (sfgsrra) 1 sl: 

(v) w š usr xr em ë (Pea %c6)i SFeq zea qt nüg 
(shoot) # wWrq: “86 Qi Q Š (Paq q44), efir usenUre 


T Sq sZ % sr War 3 sr drƏ ss 


i Ñ Te <i faq36—8t t QT (saltay 
Wenn fq 32 — mürz < [sarafsa) ; 


“ 


ga (i FQ a 
à 
mqN836944 
kem [qu 
Qupa 
#mEWqRUSa + 
KER) 
8 + quni 


WG QR) 
Widguws 
OR TRAS 
qTR] o zi 
SIT Hu 
Niwma 


M 


= <, zs 
$s 3 s S š 


. = 
=> 2 
SP = 
2 
3 
ks 
a 
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nr wn 9 sq 3 qü sm 81 HT4rfq sy <s W gs V t 
f š free grrei ar 4943 qe qf ram ë, sa qe < 
ez St xG g sY< sT& TT s sÇ +T Sar SY wt Š 1 was far 
mQ <rr fafag mzre w qn Ç s< š qam mü $ wag Tc q> 
keoeg] š 
Te <í q dg sr qf g£ q+ fafu dir ë; fz mü <i gə safe 
s< s=ffqq (cutinized) gr € | sZ <q qr ga, wz: gg fe ar 
*r<arz, q+ sifaq xeq š; freq mera < arf saa q sifqa <zq6e t Te 
<t qf % qr sar afra gaw arasqltqa s< ë, slrz w<rz <q qti # srirc 
Y Tag t qrdTY 34 qteqq gt < Ç siç <a ar +< 
(8) Wí qe# wÇ srafer =rç % farfqq gn e (fer qe); 
wafeg 39 siralq (endogenous) *wg#@7 &1 %<+ fqrQq wm 
mradi s ara sašt W farfaq grár ë, safeq š algsia (exogenous) 
Tg ŠI 
(*) #Gq T q& (internodes) #f< mr (nodes) gšç sqfeqe 
+ eft š, maf % qar eqe far +&t dy; SF Te 8 t Tr rir 1 


qg; 3 nam (KINDS OF ROOTS) 


waste saf (Tap Root System) —qrafirs me s< sar mare 
q Yar qe qafa qanrl mnrafis ur qüer me qr g qt 
sf g< qe dq rl #Y sç qf w<ar ë, Sfer qrat q= (Teadf, 
zt qta) fr<ë =ç $ f wi ë, qr sŠ <wrsi T saqeq eq W afasia 
aa 999 Ql YQ Y arrr8Tsqr # srT8r< qTafas q seqq qt areq qrsfr dr 
fë) wrəq qz qefa 2 =n grqr<ana. wP 9 srə qar Gfass sqa #T 
rq, sat sas 8 qafz< qargr, siz qY #r sfsra femntrsee kar ë, 
Sfeq go faafqa +á wt * Tea qg *£ mare % srrrü Wq eqrafca 
gr wr ë (afaq qes 44) 1! 
areas s= qala (Adventitious Root System)—Tgis< 3: sfr- 
Fesa qt % fast sfr Tra ü ser gra are gi sr qeq (fr qasay aa w 
*nr š srar< t, mraq r= 2 Rremrfte s<, qt sa% arfafcaa, ar igdr 
at qr St š; q+ Tt qr Sr, qr fsla <arsi 8 qfaqr # fssfrr gr Tasa 1 
Sretfirr Te +š TqT< $; Š S< 3 TT 5TÇ $ TÍ rC 1 qratq =*F 
#* fq 3 wš qi rast sie st ë s< qrqrcem xt = at sas, 


pos 


`; 


=: 


u 


m" 





. (12 Waaa P.S PE aR, 2: “Sa MS Paazaa w NS, 
Qepa aphiat SP SEIS T; rr ys Tiy — S 12 
£ UT r LLL L. 


2 =reqf% wr 


=, šËsa fazifua mrt % fa š ara -fsra aaTamaasaai at ag % fa fafsnm I yars Gb 


`sTT=et< qr< s< š alf< % wTfiraqq (subterranean) qr qraárzq (aerial) rus 
É v i oy 


o | naam: + 
<WTrT wd = =< aT seqrfs= T Frafofq sərc % š: s a 
(2) %sqzre qs (Fibrous Roots; fr %ç)—w*áraqár qasi. % g IRIEAK Ei: 

Raees asatirsqs Q8š 1 2 sena kararchqs3 er frso, sa [amd 

=, š sar (onion),==T=<% (tuberose) serífz g; qt wari arraraii ü ¿o 

s qari % faqat $, 8 Š wardi 5; u == sf fasrsy qrƏl W say Š bai ea 

31194 g4is 


TS T4=T, SS, aT, se (fz q 1 
(q) w% ws (FoliarRoots; fsrg 2q)—T W š Te š sh mera: 
q š, q=q: qd q=q (petiole) qr fsrzr (vein) % frmex š 1 š sr wt 








. 
i 
1 ) fq 33—asas i | 
: S Sa 2. Ç 4 T% Ë= 
. Í Wë ITIS 8 =s s n Rir 
z. fi =a: m ysaruaa s: . "E. 
|: SP se e ar istusat sZ sqa S (saqiq med T<) wë; Umigas 
`< == 2 ` ft “q ` 
f: #ë *TWTWqUT qatqi, fsrraYr a= as . 12 Sy a `. 
t `, š š _ uji 
I Kuri 
K 
* "ts ` 





substances) +z% £, % wmrš % süíf<r (induced) #r%72+3dr ë y 
rini; (Pogostemon) s wd st yfmq sr sirysfor erdi 
(synthetic hormone) # fr Fë si qç sat qTa= S T8i Tt SZ 
< Ent É š <$ TESf S gdtur<er3: sZ gr eTr+ í sT< fz ge 


` =ra< (treatment) #% rÇf<s (induccd) # qt arí ë 


(š+) ##mÜr6 qas (Adventitious Roots)])—*š qtš, t wrarr 
(Indian pennywort), #r< *#t fr (wood-sorrel; faw o), 


wemfz sr qL aarami 8 =aemfsre ae sera at ë 1 zŠ zari q q qË 


wat =i (branchcuttings) sr zerz= arar ardr ë sq % qf W == 
<t wq, 8 fg Sa, qəqq, zz, zr, 2Frarr, Ttz4, qt gz <q 8 4ri=- 
8 <ü qrir 5 zt <= siq, Sr fg sfzaa (fr 33) Seqfz 81 ser 
fire; qferdi Ç fasfaa qi qfegrdin dr S= Gy 1 srqarqrurarar 
(mrqifeza friza) st af gq FFardi qe wi wEzerd sera war ç (fs 
%V)1 wr =Ëzerai8 ys eres sqsisraq=gr eë s qfa 8 arFc 





fs aw fr +< 
fst av —tdífigo s qa +feeerq s< steatfa sar) 
fas 35 —qiíra #yr qa wíserq s1< s=arers qea 


fires mr g=gd qt = fq 8 feaç <a Qtqbmr (Ray 2 





W pftqrrç a sfesrq qq qa qi #1 gz <ç tsel s sya nt _ 
ë (Fr 5) 1 “Par (Katana) St set R qa z š < s< 


< sfssra seqe qarsctë i i rO 


> 











3“ =e sttesx 


#qrafiq që (MODIFIED ROOTS) 

x q rat sƏr< š fafta wni s< £ slr< dYdi st fsdq sara” 
— St S 9418 Š 3tqq = Sq sq TT Š 1 šq =l % feq Twər T 
t ss sara s< +š srearFrs qw =eTrafcq gt g staTq qg Së sTTqT 
šf sara % qa fed sg qti % s= (Sri T8ərqs sar s=tfrs) =e, 
iq qar qq: qq gl Sol sw%fqaqfta Tra fssiq març $ =Trafzs 
sT#LET<I 63 sq Z, fST=T sss fr FRaT SIT 1 P 
(=) =qrafcaq qas q (ar % qaz 3 fea) 


Zt) #8#=ç qs (Fusiform Root; fs 38)—sr Tg ur dri 


s= (hypocoty]) #r š ər T #T8T<Ç S sI TT sË SPYZ *prsT: TT 
81 Tq Š, STI SG SIT+T< =ç STT Š St sqa Tü=q mg Z, sarz<ur 
TT TT W sr H drsta< Ts s< sq8T #T ST3T< wər <zaT Š sif< 
Z= asqa (tapering) frsres a se Š 


` ` A) s= eq ws (Napiform Root; fz we)—sq sg % g< 


s TT (#qrar<eq: #rsits< 
s=) TZ he SITSTÉ , s< 
w TISTGT< Š( SITGT Š, 
qa fl *T STT sen 

Q -- À TT š SITST ë, St =< 
== r. #rdreq TS Ga Š, sar 
ET sesi s< s==6=ax 
ss T STsir< Tq 
*< qiererç sr sr Z; 





S< T gil wə sm 
(š) sigeqss(Conical 


fq 4< für 3o C f° 
` Kisi +< . 
*=qafçaqei sas eraraqeq q CS00t; fs 4¿)—sra qg 
fs 36—es sr srdrer qw, I STHT< Tç sifsT siz sf t 
fq 3⁄ —T(sT< @T siqaq sl SsTT<afs saqtaq: qe. 


| s: SIT STT Š ST ww 
TPS T GZ Š, SarZ<uT TGT TBT< $ TTS T SL aq Š 1 
<> - 22 [21 = 
( z) mt ss (Tuberous or Tubercular Root)—T# += = 
sat sis gt š SF *S Tsš1I ƏTFR0T< *T[<eT Tl *<qT ST sqa =a r 
T saq Š, SSTG<wT4 TSsTesr (Mirabilis)'1 


fq qasa S siraq qe 


j (eman. 
1 Jessi 
s qq 
iSmmnil š 
Fama q. 
ERTIY e 
š Rk 
WRRTTS = 
[entona 
KEE i 


(Santi), w 






— L= a 


my 
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P TESSa 
x= s= 


fay 
W Riso. ` 
Quay. 


rx 


TI 
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(=) =qrafcec mrt a= (sasa * fza) uu 2 
(8) wzaasq8 (Pneumatophores)—Tz+ # z=z<= qt ara sfraí 
T =a që SQ Tof(-q-ft sTrCa2 S s= 8 =rar (inundated) @ qí 
zg, u qerandi š qr cas+ # fzà ua fw n< * qz Qar TQ Ë. = 
Tš xa 18 at sq ástqrce qar ë (Pra Far 84269) 1 S q qa 
š wf wí 9 dar gir ë Pfgr% zalesm (vertically upwards) 
s £ siz qrrft % =Ç sŠ sig=>T zr=ši (spikes) # sz=r are re atr 
gi 3ra.t€g* = (trunk) £ ari 4rc apr afaq sisa q < 1 
= mrr< #r zà sz $ ZT rz Tt dz =5 S-32 fgz m sana a[qard 
(respiratory spaces) #rfr ë frt zre saq + fra qq sa s 
=Ë wr Št ww sw <i (Rhizophora), rawar 
(Smneratia), wfatfaar (Auicennia), #Fz@_(Haritigra) @1 


Dy 





fas 34 fr vo 
XT gl 34—T hi rra qar af fa ve —tqaq gs 
wisma sz t qalega qz zc Š 1 
(q) #ramfrs qa (gqrafca) s. w 
(m) wakomynta / ' 
—(t) sfiza sa (fn vt)—a wet gË qz ü faear 8k taqa I 
—ITtr< T£ Ër, sarzerné srFee=z (Tbomoea batatas) Z a s Ak 
=rqfrr 9 sr š rss 8 sa sS fa aa, x. O" +: 
- frr=íil . ` . : 


À 






u Ca (MODIFIED ROOTS) 

gar % Taqtuq =á T< ë S< di 8 fasta s IE9 
IEE SSS a) wt *Frd* Gea qg 
=š sisata 4S =rafr<a S š sai 46 zat si(qí 
*8š mit p: C (gq T8s[ T 8 sefa) Sd, 


AKO K-S za ca atuq = fa a< * =qa8f<s 


< (Fusitorm Root; ga a8J—s tT qí 3 


x ama 88 #rT< € ma š t saa q@=q TÑ š, sag<a 
; - Aa 1 s< = t mar wet <aa1 š s< 
=a as TTS (tapering) Gara T€ SS š. 
JA) se eq P ç2 (Napiftorm Root; fr š6)— q sg % s< 


Ia ú gra sTTqT< 8 s= 4 t gz ss: qq9( 


gt 80 (rr < d: #YsTUr< 


A 





: fa a< em a 7 fa 3⁄ 
e =< Tl gan 38 —qt t skeq T 
ar 0 —ass = *edreq T! Nad. 

gaa A —8 # sia8q +Š 1 arca qm ma: qS - 

a .: i " > . #WT SIT Š <t C r: F11 

— VY: ; 1. 8, ssee 4 CA q£ Ñ maa q d @eq( Ç | 

V x 2 (v) gas q (Tuberous or rpubercular Root] —##4 f < 
t Ñ) Saa S aper st tsàq =rsrc are sü ser qt sawi <Ç 


w. | as = É saraq 6384 (Mirabilis) ) 





ya mp Pest, 5 
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la ü š 
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411) aksa s 
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Salas qi sit-api saa Š 
š W pear ti ü qu 
fü maa s m sqñštətc 
š; wBrqq si š qar git 
wy ë siz qt ë ge Tiqr=asr= 
Š Š nra qe esa (trunk 
Y T4TÇ $Y TSS sz k sqG FS 
(respiratory spaces) Zf ë 
TÉ Wm Él wak swe x 






41. 
= E=šimz) Š 


fer as fn v 
qi) fan as Qa 


Tq qəlafrt1 fra 


ry 5 ee š 
T T Š szqlqa a[z kas crq Kaki 


t< .. S4(ÇqT4 Try (Ia Waaa pete 


k... 2 


- 





= Vn 1. NE. u. e. a a t 


— 2 sss, 5 


=== se 


qaq f 

(2) gfFze8st qS (Fasciculated Root; fat Ya) —* se s 
“Suasana qeqsb qr qa rad S s qfassr qS 
== 1 sargem4 sfsar, saq [ Asparagus) , sgfgar (Ruellia) 1 


aM 
hapin 


(3) wama qs (Nodulose Root; fs# va)—s4 qe qg qq sul 








+ ta aO 76 eQ 
y kapata: Sao a 


£. = 
52.03473 2: 
s 
—-. 627 š 
2 s Sa 


a. I É s. I fa Və fa VQ fa 3 | l: 
U S. Su 023 - sate qsa far va—sce= w *sas qS 1 fer q—=femr *r 1. 


= `“ 








tasa8 : 
: l: s sqfr8er eA fq4 va—g8ár t gea1qq q 1 ss AM 
V: q 3 waq sas shet Q Sar Š qh sam saraq q 88 Š, SŠ = 2 
. _ I sr 8 (Curcuma amada) g< s<re= ( Maranta arundinacea) 1 : 
x (v) war qs (Moniliform or peaded Root; fq Yz)— ja: 
: massa g 2 t Yuaaeassssa s fs did s< T< Sq I %*eqll0' 
`, 7; w =< iter at 81288 dL STT Š 
": SY sqaY TqGm qe sek Q — — TNIQsQH: 
same ws (Momor- lm; Në 
! dica cochinchinensis), srrə- "N s", 
x à= (Vitis trifolia) s< ë s 
: ! w(di 1 . °k 3 n . 
` (w) sü s (Annul- Djumi8 
ses 4 : s, ated Root; fs vu)— RD, 
z. i qeq usasqa we mn hka 
| Ta š q se setas se C iuiaai 
s... šW sfremgarma (s Qasa sl 
: qar st far % ara <isfllenr `l .. 
i 


]. | fas š sama sar Š) 1 w. 


w = 83 
i à (For Mechanical Supbort) ` = 

1 `a) qta au * (aa (For Mechanical 
(s) == ws (Prop Roots; fx v<)— era sfrz src seníš 
qiiqata t Te sefa gir q st fF qq r ñc fa = ë sf< 
qf aq aqa él sa: à ea Sñ sk š s< #ráf, maqa sh gŠ 






sawa ne NN =a 


N. 8 25 









*S0 e 


fe v< 
7 seqtÜrg t9 1 Paq ya—sara š sas Te 
K | fa vo—Sasr $ q2Tqe iY 


Vk ' smantaraqar kq T eqriisram se 0 1 QY T em qe Tee 
; 1 wetu * sfguq st2Frse qGq (wredia shfzéta sura) % <$ 
8 Om *$3teerqrr Y qg Terco ster6 T da dlqQ i <s 
6! aa a tua ka (crown) #t qf<ftr 
1 aqo eë 1 
mbi (e) sus (Stilt Roots; fs ve)—%<8 (screwpine) s< 
) l wmqrere (Rhizobhora) Š sg qat fara-fuas saat < wë siz 
b Ñ *š qácz eq sqemUfps Te qar =u Š, sy +š s sY< fira fca 
Qui š sty š sz f š qd + q st qaq wt š, xg mate te . 
a wr wes ë 
"A  (¿) mrü@ s (Climbing Roots; fr v¿)—r (Piper balD, 
We (P. bngum), *rár aq (P. nigrum), sWaÉç (Pothos); 
3 ' ñ 


= Z 


` 2 Y 21. 









— < ST. atas 2 


š 
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`sfze = s< qTaq srq#t lal sY< RTz: wal q Te dar s<t Z, fs zrer t 


Sq mY stTüT< Š ST8Z +< Š Z S< sa Sq<sTgY el sTesr< Tç Tat 
S Faqaq % sq WS Te ua qar< sr qaqaq arar <s srfsq (secrete) =s 
8 ST ESr % qeq 3 sq T< q<=q q8 siTar š, SS sTš4r (Hedera helix) 


fss wš 
seaifqs qel fqs v¿—qu #( sTüšt qel 
fws va —afar wr sas qe 


sif< res qfasr (Ficus pumila), senfz š (RF8à fer sa) 1 “ama: 
S qq irqi rewesa qart $ fa wa faza qasr sF4sT4t RT TS S=TZsT aT 
ST44f 81 w WT uəlsssw ss (clinging roots) *gç Él 

(s) sWaw< sut % feš (For Vital Functions) 

(%) wcexmnstesas(SuckingRoots orHaustoria; fr <u—s <) 
—T<pat qia (parasites) wç Tere T. sË sem gus Š sí qr 
(host) qtaq š ser6i qd maqar w<& £ qYrz ST SS shiqw *< Š 
š març S Tg @T q<pidr siqG qw wz 1 T<pidr qhqi, Taqa: 
sgfça (non-green), #Y sqš sq ət S; grer qYqa qhit S #r= qar 
squa sifaq <aqrqsarŠ 1 zur SST€<% ST*TsTa% ( Cuscuta: 
W8fsq fas su), sprzàs; (Cassytha), s< á=r ( Orobanche), sThRr<r 

N (Viscum; šfà Fam sa), sqfz star (Loranthus) #| 

(to) wq qa (Respiratory Roots; fs Y%)—ëyq qraqi 
š stfsar ( Tussiaca), Š 3<š gray aT@T3 Š C aT 3 searrs q 
PFrzgir @ st mie, ges, <q sz fofro (porous) g 2, š 
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s 
sy 4 


.— - ——- ws names aasawa sa 


; 4 


*< 


STüT<erd; s= Ë ser Š ƏrT< qeq ¿mY ë s< aT sY sira sC S srarqar 
SWü1 sq; squq fq gara TT š4 

(tz) safc(t se (Epi- 
phytic Roots; far uo)— 
z G qr š, friqs< siz, 
sñ gi #=T qreTqi qç sr ëJ 
= qTr< * qti r sqfcOa 
(epiphytes) #*z# ë % 
#Tqr< sYdí € sTT<+ zT Tí 
=<, qar s<prdr qY T< ë 
rafsq sirre mi 3: faqaq 1 
U W5+T< $ arq4rq = (aerial 
roots) dq +< ë, sir gar 5 
si mqrir (hanging) H 





q+ fgfz=% sr, frast seqYa e 
fe ao—= (wr sfrz) 6 cat (velamen; šf fs 
sq fceár qa ot) `+aY Z, % gr<r ars=rfze 


xem 1 seqe cq sr ger W nq q qq qrü sç * 
<q W Tr (moisture) raq s< Š1 T+ gəTqFq sz 
g sqfccrár stfsz šzer (Vanda) Š 

(+) meme sme gs (Assimilatory Roots)—qeç r 
firgrzr (Tinospora) s rmrart qa %; Tš qc zr ë s< s=r, Tas 
=== atr s qar +eit ü sir qsgFor (chlorophyll) ser + ë 
seeker gi š gtT= merasa rss 
(carbon- -assimilation) =< š, si à st 8 TId4T-sr4qtsrs= 
Ser:ao qç š s< *rátarešz sara qari st frio sar 21 sqfcerár 
shfirz k seni qu Ter shi nq: gtërary š s< mr qz = +T rt 
kz: g1 


= — w. 


kecao y ee * 


s s 





j: 
*=raf<q 









Rurissu =qrzafss qrar< 
mes sss ` (arma st * (faalfqa 
| (aras Ga). — sm %fsQ) 


sss qe qateq) 
de se ušsç, saqen, qh —Raqre qg, 88 
sm  Fwedr=q, sagu, | esdfaqst dtdi 8 
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sST< == ST< *, + 

sas, saq, — aew%w (creepers) 
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—T8rar<, qa satrel-—arCt q, q Lara qsqomr SW T< 
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' 88 Š mn alrç sss (Functions and Adaptations of the 
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=m (Cu 1 sq +m s< =4w=ü Tr afreare sir =rr=afcer 
sl ma 8 fear t <er ë (zf qes a6—48) 

(*) wár@eem m streq (Anchorage)—-%# #r mir +m qa 
PT Tq W qf f ferç ear) weqe qf f Tee T qar ë sit< 
<s T Fan-faa Teri # eq ë waq marc grqd T sala qt Tr 
| wfirq fer< Geaar é 1 uTdrsast qi 8 mz shtə+ tQar< qi arar gra t 

(q) wasima (Absorption)—T# * wq mest siwa w 
fr qrit qaqaq ara qar +r saq Q) Tg Tri r qara 
frame srfrqeez sao uansƏ3;=eTTfasfaq grre 1 

(3) gam (Conduction)—#= *r szs=q qr#f sat afra saf 
3:qdamr dre l Q gTaY era 8 sTc SY Š s< sq 8 + q # Ta 
sr š1 

(v) sq& (Storage) -—T# #,fasdqeç za stz wz S, g qm 
S qara qari qfaq gar 1 S m qfz *s<arë qz as Fr a zrer 
sr Star ë 1 

sr<iq Ñ qç +a ST qar ë fis ghrsa, are, sfr< sz % =š grnra: 


. q saf dtg qrqiare fra qr š sY< srasirqs T QI qar stts 


wi gr gra š 1 a 


saq 9 
== q qat (THE STEM) 


wtqi Tr sç wë qar sQfz (shoot) #t qar ear) mQYg a T 
wai afze =rr (ga=a), qq, qr qeq (89) gfssfsq Š) ma, qart 
sfeq se srç qi (dr) iqi $ wf (vegetatve) sq š, ses 
waf (reproductive organs) rz š! 

wm % demw_ (Characteristss ef the Stem) —== s 
Š: st sr S8rdr (ər<aT sie qri ser) wq Š s< qrg< (plumule) Ə 
fe % qeeqeq frrfuq gr ë. =c ama, se Tt ss ss =e Ë` 
se srq4çar í qz stan pr TiNTT3SF (growincam=7 
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sm gs qali gru aria q S<fsq <a Š s< Š s= g< <q s ë 
(sËga fs u2)1 == Š nra: qm Warz $ qZ IPT <rg qia 
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sm I q afgais (exogenous) sTF8T Sq =<; a< sq q 
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(imternodes) s< (nodes) ë £ sl 88 sarqt š sq + fzsarš = | 
Er g 1 smrar qst q STTTTÇ: Tit 8 fasfaa gq g 1 Sr4 ss=4 qí SIT ms mas 
= w 8 == (vegetative bud) # sç gar ë (sf qos Ye)  FSPSQ 
Tag g< st qar qm 8 afz saq csdt Š šfs< afz u qoq =fəwt ] uapa 
(flower bud) š ser ss gar ë qt qÍz es srrar ë 1 iz za; 
=ë q(fznfas sz (Some descriptive terms) —*iq FET ki == 
š mra: Q= (cylindrical) šq. šf 04<9@% (sedges) #tf< : s 
š zz faatoreare, siz qesft ( Ocimum) slr< $ë s= ddi 8 sqenturat< E: Ë sn 
g€ l m==q (cacti) # fafa srər< % =a=a Sas st fet ë 1 s 
gë <qgrát (spurges) #, #% qwllqqr (Euphorbia) 8 884 qia m= r. 
gat TeC gm el qg uwrafceq mg (ridges) atrz rarst (Farrows) Sm gum 
sz qiafsa (ribbed) #( s= ë, $$ wat 8, aT squzq: KIPSASI f [bize š 
Ps S (jomted) #( == ë, #% š 81 sm sqa saw gir ç dr == 
r ea2 . w afewrere (Bstular) #Z% #, 43% safar qA ag g% fagdq RUR dom 
— . sr Wq sr <qraf<q gr sar Š S rh.sš 
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r 1 zara Š; =q aT sg (FORMS OF STEMS) ` 


x 
UA ff sme #% sm m Gra s< s fq safeq sa=a W fafsra WZ: S 
8 1 et š Š armár (aerial) qt Tfirq8 (underground) šf g=% Š EZ 108 
s... sata == sz (erect), =s (rigid) qat <š Zt qaq Z, QTf Tor sa 
: s sqà st s= Ruf 8 <a l s= faqaq gg saa gz dm š Š=. 
f % sqa st = fesfa 8 TL sar sasi S 49 ST qami SF Š df sn da 
: srrfqadi drdi qt szq qell T< sq Š 1 Z sqa zf =ç S qFqa a 
4 <N g six sgt 8 sm qfefeafadi 3 Faastfea =ç S arada a<ta Š XA a 
Q Ser ml SS W*rÇ S =teq =mTq sqg sdYr< qqlTadsfifaar ar fs<- r 
. sifaar (perennation) # fq gr š (gP89 qes uo-uo) l rqa 
1 i: (%?) =#š (erect) wt gë saza-smamar, g, qw4r= sfr< <q V. _. 
x" Er #üza, fs q< fr sŠ qfaqi % fra fsfesg sn š wqwmsma U ERS; 
Ko (caudex) sss š, á arz sr samai sf (Srs) wg sir< qf< 
. . (mr) qql ser sFqarn == GC shu sasa (culm) #=% š 
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S ht #T emt g srerq (herbaceous) qiqgí, fr3r<ç qedra- 
qr qhqí S, qradrq zar qé Qm sm) SR crrq nq: faatfrc 
(suppressed) s< wfqqa gra ë sar qdql % Gqag sera m<ar ë 
sr ü mi et ë f Tri q= W free <š šÚt er Frrgq w 
rq qÍ #req # g+ s= (zrsr), qrrátq q<trg sera Sra Š st zt šT 
w qçT tT qeTjÍ T CegT qrTÇ7T q<eT Él <q mTTÇ * goit rüz *r 
#%q (scape) =#* ë, s< qar seqga=ár (acaulescent) zr qr zftz 
W zaza Tae el W= =Ñ 44 qara gr Š Sq = sq Š 1 
s=rt š arar Sarg<er Tesreqi (Indian tuberose), “rz #f< #çr#> 
š qYá (aroids) ë1 
(q) ### (wcak) wma— T wi wr mi G< ge wm 
` Ër farqr Y TÍ T< <Targst qqer é <a araca: (0) zašt (trailing) 
Tawmr e 1 sma emra fa qcaf sf ear st qar (prostrate) 
wt zara (procumbent) +ë% ë, #š wsleqee (Epoloulus), = 
(Portulaca) Ñ| S get gg x< wç sc 8 nfrq xes< qqaà %* 
YWzqrT #TT; TT Ñ siTST 81 23 #r w4f8 fzrrerar Ç df sur srtormndt qt 
sr (decumbcent) +z g, ## grçsšs8 (ridae) t Sq saza 
sz siraft gr Š sqr< qrarq wf s wr fearsi at war <a ë St sat 
wgqa (ditffuse) zz% š, #% qar (Boerhaacia) 1 St S4a gara 
sir 8 wat é siY< mrši ar qTaq T sera *s<ar ë (q) fzgdf (crecping) 
wT2əmr 61 fafrg mzf * srrarce faaff == wmar& (runner), 
fr<trzr (stolon), s=rfçer (offset) wç szar& (sucker) *ze=rar 
ë (af qes us-uq) 1 sq +TŠ Z= ges sqa qTg Y qe % fsdr fz 
wfs W srafsaq (attached) šr srar ë #f< s < <zar ë qtaq 
(š+) =*rQ8 (climbing) wg% Z, $# mz<, +q, w<Z, s<, sm 
(#Faà qes va—vo) t 
qis (Node) s< që (Internode)—f=g fz T< saq # qefr ar 
sfeqi war Etdr ë swer qf qg ë, s< St mf (successive) 
THS 3: sd a sta St Td Taq8 1 sf qd < mr sfsrzz= gir ë, si ara 
#re uqi; Za 8 % sq sqez fafga ét gr 
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ss sË (Fam w62) w qufqq (condensed) s< sfasfta ras š 
Eras qš Aisa Tt 8 qr, s< ser, steqfsamfue Feat, sit faafaq git 


xar ë, qra-qra Št gmfqq SY Š srçar q gaz #<—at (compactstruc- 


ture) gm Š) wfs 3 rqa qfaqt sq<ç t qfseii aY sqa qart 
q ar g Qi sqŠalaar (longitudinally) ## gš qah ar 
sasi (cabbage) #zr<=fa=r=rasərsr gar 1 saq qa amrfsarr 
arma W aesfura gi0 ë slf< q qafaq sg 4 aqarq sms (sgrowing 
apex) g š 1 #*fFs=( qm feat waww aT qTTaT š: s xT s at 
qi 3 *8 Q Š) qá (former) <wr # *fe*t #@( sea *fse 
(apical bud) s< serà (latter) zar 8 4 
ueq sfwr (axillary bud) #z8& € sz ` : 
=fəer st qfz % qəcqeq saqeq Suq gtar ë, 
s< s< *[fest st qf S wsçseq sTaT 
Sea gd ë s< Sw qm saq +fs=r s feafe 
s wn q str el sa qr fedtr qq sr 
Sra T shar mr % WqHrnt SsTf Qar 
sg Š qf qg Sq#@t gs (prune) *<qt 
siz sma #feasi SY sie Sar Š 1 sfesn 
SY Tarer gf e : qf 3 wui wfzq wrFar 
#Y Ser wf ë qt qas mfsat (vegetative 
bud), s< zf wq GT sq Sre sr ! 
sfswr (floral bud) #getfr 81 sf muq S =a š + Š sf 
s*fest sc gir € St sql sq wr wfafesa mf (accessory 
buds) ##% 1 SW<FRT qd ST8TÇ šTFT T SEE F< qd 2T war 
KQaSU i raq feafasat gFY Ql fet 39 shani srtrmfqq 
= š qta š$ sma SRI š, S që W (se wfs) sea ñaqrs: 
KALY st# *= (Feronia clephantum), sassa, TeT4, <q 3; qt 
qql W se FÑ Ç (Wq sfesmg), q% qmüÑsew (Bxyophyllum) 
(sq fas av), dFifrar (Wfaq Fara 38), gfeus=a ( Adiantum) 
= (Kalanchoe) e. frərm< (.Vyymphaea) q; w `< s: 
sr8arai #r afra eaf 8 (samdta sfəsmq, cauline buds)i 
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s1áY sara feafir $: +e à sete wfsst 
(adventitious buds) *gərfr Ç 1 w GŠ Qz 


` szaferi free sm š ww fca 
š was: TŠ sar, sfi< gg <q S eras iqi 
= í fasfaa GF 2 afer gr 61 *fFesm afsz 
(active) qr qq (dormant) gt sst ë ( s8fst 
<t š Tes sqidt zara % frredt ë faafua gra 
gm ë 1 sc wam Ñ T Tg STT qq sad 
(inactive) xet ë sç qm Ñ qfz wc ë sr< 
farfaq ara qreq war ël ws@ sq gTcarqçar 
#1 wë qh T wfesrme wrcfras fcafa ü +Š ser 
Ti gr<r arafçe <edr Š ST spet qq w qq Š <etr 
. *< ë; Qs *fesrqi *Y weer sfewqç (scaly 
. buds)#€% ë1 (q S+ s< YŠ qTrq<w Té tat 
fr uq—feartu št sa Tt Tfewd Tat 1 
mfswst wt <a (Protection of the Bud)—*fF#r#t # geç, wi sí< 
+ qari sr ssqÍer sm tar 8 sq. sfsq š Fe arar srmrl-uq, qq, 
Tq, rsi, smf< W sq <er a sz, s< wë <a +£ fafiqi ç dr 61 
(t) *wrnm=qaaqeí(q ama 
er ë s< qrit març ü afseq šr8< (s3t src) qt wfaq Grr< 
(šfqr =<) siya mina ss s qq q qi war pa ë 1 (R) % iii 
t safar gr saat Š s< 8 <wnii W <rear< (resinous) qr His 
(gummy) sa arar si ar ë (3) Y #ə qes siz señ atq qil 
g< aaqrqq ë qar Š s mftrar sme (bud scales) Tzərt ë, 33 
çZ, +<qe, Ttirša< (Afesua), 86ñfeqr ( Magnolia), wenf< WA 
(v) ir s qaz s< m qr s=aÍw (cutin) wr are ët mat f; fsr0y 
SY *T qeq <Y3T wr s: siz qfurqt s< aina ama (rr Sri T t 
STI 
wfew( & eqraç (Modiñcation of the Bud)-mff fst 
(vegetative buds) w=rší (tendrils) # =qafnr gC aí 
(Rq fax sa), W mmrmar (passion-flower) vY: úa 
== (thorns) T =Tr=afçr gr mrtZ, qa q qt mf (wool aaa ' 
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s< #re=ier (Duranta) WY sfi-adt g falq mare S ms saf 
f =qrefee šV sm š faqai qawa (bulbils) w#@ ë (šf 
Tes s3)1 qeq mfesrq s ss swrç ws š =qmafca gr q=<sfr š, sir 
Qehihti (Antigonon), sí ss $ feq wsss š .s=qratca gr 
Wsfrël 


: FdISSutq 


b, *=qr=sf<s 


| | S em 
Seq *Qsq sdf *fesm qeq ales 














sn sfufraq EEZIIEEJ 


| | | = Iss 
| | | | k S s | | 
Sq SS sS sf qq sr GZ qaq gs qaq 


qD T eres (HABIT OF THE PLANT) 


*#=q S ngalq, hii s Sq, s< Sk shaq s Ëf s< saf 
W r TT sr zzeq firzaqm FIGISš: 
(t) sm (Herbs)—-š =n Sq qr WR QIR Qi ss sfrer+ 3y 


s S staf #% srqar< ST fqeafefisa Fawmai š aker sa ser: (t) sq 


` (annuals), (q) fzaqsk (biennials), st< (3) sqiqad] (pereñ- 
nials)i (2) wUfg<= (annuals), š Q £ QY sqa qi SZ u= wa 
3 Tre w 53 z, S< #8 =éFfi aw wr siw S srfua ua =Ç <= sis 
<š srsafa a qeqs< au qaraqa š s< wq $ sq š STT qq 
#<W4 š 1 Sak ararersrrzer Ta t, qel, qz, Fasy, qzx, šq, seqrfe 


Él (G) Fwšsuq (biennials), # à Š st ST s aF sihfta xY 


Él W 3qirqgdq ai 4f= (Vegetative 8rowth) zsw4 sú š sr =< S> 
g s< PT east ad ss ssišstcskaqaar a ahi Z< 
STqr< s<re<w qr 3 saqrr, qəf, SSR8<, Te, sresSr s< š 
(raras qesra S Q —itrs ti š qar sqqarc =< Ë); s< (š) 
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saqtaq (Perennials), š qt É s =Š wq 8 sfwr që = 
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s É, #frq aqa qe nfzqt % arz qf gra t Ta mürz firrə ar Z, 
warz<mrq *4r (Canna), #8z<=, ər, s=T==, gr< ( Alpinia) seafz 

(q) sm (Shrubs)—# s= #rzr< # qërz s< +e iq ai wre 
== 5 sf % qr r qgq sit Tama frz> sr Š Fran qY srérzr< št 
qr ë siç sr=a (trunk) sra: zqez +Tár Sari 3 sr # q3 fa qat 
W sgt gE Ur š, Szrzçurf, Tzez, Wr, g<fqqrç s< r= 
(Duranta), saiz t 

(š) 2m (Trecs)—2 qgü #zš qt Gl ser er (trunk) 
= fz gar Ç s< zees sar zrrar@ src sat =rešr gr ë, szre<çemn 
Tq, ze, GT, shrër s< (Casuarina), #=#fr arz, zefzi “rr 
w q qqiH4 EFT S 1 

() warm qà (Climbers)—-zt zg wg> qar =s šñrz, 
qar sar mfer dr € 1 qm qrqi < qq s< $ saç * Fe 
sc atra 8 arzraar s fed % nta: sho W faqq sh sera Ter ü 
art qq Tq sr sy Fabgqi * srrarç +š Franir q af ÇQ š 

(2) ww wrü (Rootlet climbers)-# w dà & sh gr 
seqfrr qši gi<r zəTç q7t 1 mares hdi ar SqTFt s= * tp; # 
ri T< š sTeqtfrq; q g+ dYdt *% am=rç qre+ (inner side) % qr mišt 
W frt Š) s< març % w qur dr gr sfenfr fr qr qzes 
(adhesive discs) qr +< (claws) s#r *<% š st eqrfrs (hold 
fast) r 7 ger; W m 5pr<ç s sənir <= ( sticky juice) #rfzr 
Tt É Sa < aTÇrér sir S-TFqTqTCT<ftr<nctar Št smk sargc 
rr (Piber betle, fq va), faqšr (Piper Dngum) sm (Piper 
chaba), srafqoray (Sindabsus), ag (Hedera helix), ñaqa 
amefr (Ficus pumila) (fas ws) rq (Hoya), Qata (Pothos), 
ras W fases š w#faq wq<mdr (twining parasites) fzGg+ 
YTT< # Tg Seq GY Š Fat Tepat sasa (haustoria)+z48, sf 
WiT6 qt W Sas rt ŠY qam Tr mat qfe6 T<epmdr qhi wt sq 
Ñ qhqi q< ferç sç Š sz sm: s4#r uz (twining) $ 
We set Q, Swrecurd sr (Cuscada; šfeq faz ç) 

(g) g#-arü@ (Hook climbers)—sš#r sgr (Artabotrys) 
*t oq=r (flower-stalk) w w g dar zearš st wrarat $ sz4 
3 gz sq qg qarqa war É (Far 8s)1 së qü 8ze (thorns) 
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fet we) sta: qm wsze qea wç é SW f sq š sq s T 
+m; safe (Uncaria; fq ww), W q#( srët wç f i 


qw qa (sesi) grer gari Z g fcdtaer ç feqzq w am 


qf str <q ç siz =ƏY< = wet gt wi Š 1 
(%) #4 mQ (Tendril climbers)—8a % š É st alsersr< 








sf s< qar +< ë fst asa (tendrils] sg ë 1 3.s+T8 max I 
W qel $ sq< qq Šl sg Üedr wmarcs*% qcd l< feqz qi F 
sç QÇ l sat wiz qura w(< west Y sa Š sa as C 
1 @4 Sr sr gqrrc üt qrirš, q sms (passion-flower 
£ 
` . š 
. 1: 
.. 2 
i I x 
z. 
| #3 
39 
9. $. n" 
fst us fe u Š . 
fear (qə=8) art) fam—ue qa 1 fq W¿—era . 537 
fer sa); shrç, qufeqteremm (Cardiosbermum; šRa@ fer aa); “e 3 
qt tail +, ñW mz< (Fç se), mt wnz< (Lathyrus; fan st) “=: QF 
wenfc W; wr wqqw (stipule) *(, #% #nrgëq8 (Smilax) Oa 
(v) qar (Leaf climbers)—##ràfzg (Clematis; fas sq) >. 
s< 2W0ahəm (Tropaeolum) $ q$ q fedt atq gs S wq > 
sien Qik V, sa; qi qea fedt qa % srqrr sqrr< % qr T ar ⁄. "apas 
W nt ardisyzfeqz tq srieqtaws1 zi qana we Š 1 +f Š sa s: 2: 
st sezgfersr (Gloriosa, f< sà ) š q su Gr S gur 4 
: " ' 
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`< saqeq f we aY PU 88 ° 
gar, qeqaft ( Nepenthes; fa se) qr miqwañt (carnivorous) ë ka [Fin ii 
qz a 8 nra: sarar< # sr s< qg % qq #ssfšëq <gqrš s< 
z tsa (vertical) feafir 8 fea< <aard 1 
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. lD, I: #=# WTQl I fq wq—rssqr i fq so—mT=<i "a 
s.s fs s4—sirət Te<1 = 
Lala I ._. 
' ` (s) *@w sQ m qas (Twiners)—? gz $r Te ef Sana 
Š O _ ` x ` _ ` U - . . L a9 31 
rat sama qa qr š sq a< aqa aqiaqr medi % sr 
1 x. - x< > 
2 aleae G< s(g% ë, s<re<ora S, te stq<,s fs, qtŠ (Basella), SW Ü. 
' gr wt (Rangoon crecper), #rm=sr (Quamoclit), <=Yr sr 58= [a] 
. Wr. ( Abrus precatorius), senf< # act (twiner) % wh. i Ü): 
._ *% *iš faaqq sa +š ét SW mer sarta q glis Y ws sr "Š= É 
s f: > . . 1514; 
x. — qq Wafat (clockwise or dextrorse) *F< #ë saqra ; ETTI 
s. I (anticlockwise or sinistrorse) feqz% Z s< ge qfr aY far | Swa u 
5. jH 34 4 sani ene i Ku: 
i 1 lil (s) s@tsstar qam (Lianes)-? #g8 si. əmr qqiqadt WQ 
esta aq qq š sl rq: sRTƏl T q saa S i 3 qara St aa š ər Wa ÉN 
5 12 5- — x. OS: ' LIYE SR 
|: . Sí š srd s< feqz sira ë S< s= Ñ S+ TT q qg qi gl sf `n Bug: 
Vieads sfrsarar 8 qq rara firsarë s< qat ar rara (canopy) 335 q Tl 
, V. i, K: 
¿Ya 


š s: É: š 


kasi LU 


< Š smmq sz sqesmt (Hiptage), srçéët (Bauhinia 
zahli) 8f< iere (Ficus) et zu efrsfrz 4 1 








fe <a fax <s . fra < `: ! 
qd grarár | frt sa—Tšrafem i far <q—rfcsirari I 
fr ev—wqit (ña=dra) | 
w 
2 l 
aI: fade artar 


ater, 35 2Ts1pr: |= TT, $ q+ ! 

| : usss ' 
mh Waaa | (60) Cm, d8qi gn, da sšstqett I 
1 (a) waq, 46 grata as, 88 qnamar 
mmm des Gq) mq, 4Wqiiqr 









4 qt, 4 ZrN fs 
š' ua u a aao mñ dan ` 
á q qm arar —Tt4r, 49% mqwat 
+ 
i üz ara % qà (SPECIAL TYPES OF PLANTS) 
`. ; wa w Qh qq É fase qiqrgrefafr am qr š | ww qa 
: wr qe ff Ghi W wr set qi W Preifelaq mire `. 
N W ienyši I S> 
N| 
u 
. a 
(+ + 











" w ` h'a 
1. w. . —. a. 1 N L 


i 
É 








wreqfa s= 


t qen (Parasites) 24 š qq ZUSWUSOY ifsa iqi qe 
sfg =< š s< sar stat armt srasifqq ay el “ashqa W; feb 
q<padi fq qara % Te sera =+ Z Ña sta qe (haustoria) 

wg 8 SH qlqa dtdi $ gs#l W qWs aca s< ss iq qari mer 
s< Terma 8 afra qam Ç'1 #ə qd q<panft (total parasites). 
s< #% sis q<mmf (partial parasites) g Š w cen 
fr gÇ +8l g g qTif6 % stqat q<r isq qiqa qY W nr saq Z, Seq 
sifsrs apar didi qa gforgrarë slr< % <s str sr saftrg nari siap 
Fri sel 9 sad gq S =m, wsraritarqat <a Gr z t 





fa ss fas << 
fx *'*—arsrads fs s8—amrqs (sit< qiqz gq) r 
(Cuscuta) w qq STSS4 [z Ts <a siyq=s 
*= q<r=mfr T faerar Ta 1 


Sepst< x: s= s (stem-parasites) 3qT T Trst (root- 
parasites) sg% g 1 fqzafsfae FRafyrs WSST qta ". . 
e Š: q <d qtqi %; sma 
(%) W =m qn 


: (Totalstem- : eq r 
š% (Cuscula; f sw)1 Parasite), s<Tg<wr sera 


Y" Q 2 =. w 
s= w5s x 
rz: 165 "m t. 





l) št 


Iuam Ri 


` ` ———— , < .- . = 
- ———— 1 — u. 


gara ve 


(3) #üfr sqa qez ( Partial stem-parasites ) —whr<r 
(Viscum; fa s<), galar (Loranthus), sm< (Cassytha) 1 





frt so—sa wr qi T Teprár i fr ç¿ —#yiiq*er 
Š mr Tt q Teendt 


(3) W m q<rmir (Total root-parasites)-Tm8qr (Orobanche; 
fr xo) 2, zarze, m, ruoit, raqa z arar, emf tt aY sg qc 
qerr Š sY< nta; çr wari wt mrü mf qpTar Š qasqmanr 
(Balanophora; f sz) tš z al qc qt gar Š ste sm & 
snti 8 qr war ë, s< €frsftar (Raflta), qe (Tits) a 
wš s< T<prár Ert É siYz arar 8 ipt T qfqr arar Š 1 

*frsfaqr wr g+ <rqr qar g, gf qç uure wt vY qm 
w sera we Š far qfefir 188 z É f€ pG qami Ç aq we 

teste rrt xz gif % ma q< qena gt # 
wr tq * fafzez 2erq qz ë - ur T saf etFe qeq wç <a 
mq £ qt ite hi sr y T nir seri seal at af kaqcaqr 
sç qr g=ta seri er ti neim tata ñ areebanitaher 
Aimara fe qartrkapicuqi ga 6 C q, sic qràr rs 
*ferftar sát w qm qc Om Tq Ë 1 mnr, qm Pra” 
ii š w= fem z: sia m 9 aq Š, sg". 3 
x ars ba 1 
7 


+ 


Z 





` 


sls N x = 
LL mue Ç 
sa 3 


1.1 a ze 
aswa 


¿Pe €. 





` — 
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RKSKISSN 
ea) qA: 
¿Sai 
¿a 221 
HAS 
CERKGQ) 
.. & 
gaan" 


rS8) qa 


w W Wa 
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w w 


era 


ta [ .; 
w Y (y 


Russ 2 


` 1 
w 
k + q 


"| + ; 

Ka 
+ x. 
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wt Wç wq ghT`É fzrer weqtre-crar (vclamen) zt ë sir 
RT: Y qt ú zqç q(qq87 qÇq% (oblong polygonal) #rrr<z * 
qifqrrqt ayqir erfr g 1 24 ifsa a grdr ë siYz çT %-q= gat qt rr 
rë srrfafaqi Ç *qar<c gre< (fibrous thickenings) frrftrsr 
gt ë ffi ü GU? qq sr q0YZ 1 set cTaT eTz T TTq sT<aT 
š sasana sr ara W Tri qr< we gÉ 3qí, 39 aTniras sit< Ttq-ma- 
stturrçe = srasitqa <a ë t 
3. www (Saprophytcs) -zz % q1@ š s s snrëf # qr 
m ë srl qaeqfa q sq S< aqfaa (decaying) *r4frrg qarqa ma< 
sm T qm aQ sirimti (Afonotropa; taw ət) s< aga Gat 
sQ sar 61 wsirimiqr erár wgfzqi W soco W ¿ooo YZ #Y 
sr q rT 1, qú qdrráfrfr Crérr gr ë Sfra sifspp qdrrárár 
Í gt<mr kel sk qe, qar % quqa 
š qrafea gt art Š st fe tre; <rqi at sma Sw 
ë s< sa: wnrt Tn T< ë, erd fat S 
sqf£eaq fqsaz (decomposed) #rTšFr+ qarat 
š era ard srteTrqu qY Š 1 Tra %; S= qYdi 
# T W Sq rqe q tisaq (mycorrhiza) 
wg Él wq q( t q<prdr qt ndrrdrdry 
F is8 g] 

Y. wg (Symbionts) —*< t sz- 
wr warmam < Š s< qresfcr < 
Y w Zt sr sr gr ë St S+TGt maqhlt, 
s< ws amr QY wgstaq (symbiosis) +z 
Š í qeír qrzqr S sqa (mycorrhiza) 
Tra T c g< €l Tqsqefrqr 
sq: sa $; si, Tdirdrdr qcedr qrzqt s< 
sfgz š sqtafaw G qr sar ei Qz 
W qmfax sw anaq qr qf wm qd s< 
sQ sqGç ST w fedr faqq Tae ¿rq 
sh (infected) T éF) Smafainh qe % di (legu- 
minous plants) #Y s #TrgrGr fercr sah W Gaftqa 
xe) wm (Cycas) % T %: se8eaqfsrr (cortex) # Tane 





W qqrrfdri 


8 
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A) 
Qs esas (e Pu 


ç. 


(alga) sr sami #t( qz fear War gl ra sarg<a STses 
(lichens) ë s Ë ša g mami wt ard ë #ë` 3ma8aq saa 
Wi $ sredi T< qa, Ts, gt fast qaq 2l ° . 

u. wtamrë ar serzra smaq (Insectivoroúus or carnivorous 
plants) —qtisrgr& dà š š s Gel sf< SW2` Tr m qwg 
SW Z s< s= wt wm Zl #aTqmq s< shri<r (Drosera), 
qz<8, £t qg eq (Venus fly trap), seqsi (pitcher plant), 
#šz<a (bladderwort) #f< @ezgiázer (Aldrouanda) Š 1 


gmt % #ur= (MODIFICATIONS OF STEMS) 
g dt % zaza q qar saqisqa (vertically upwards) 8fz 


arz Tara ==q %* ss qq w ge qTÇW Gs S sm. faqaq 


w qr wÇ % fa fafaq arar q <qiafveq gt sm g sq 
WT š ese firzaffua waq wm saq g: (=) Pr<ashfaar (perenn- 
ation) sq *š sdf qw nfras qqal S sntsq W qqcq, qogl+ 
sar W sHfaq xe, (g) fafaq feani š @Ər z$ #=fr # qas 
sam zr wf wara (vegetative propagation ); #Y< 
(q) qfergs (metamorphosed) # zre Faqe sm saffa 
sq< fz gg mrql #t qf $ feà =e fafqa arar š =eqrafea gt ea 
ffe eqma< fazafefaq sfdaq S waltalfaq fa sr waW š; 
sawa eqrq<, sa:aradia eqra< aYz saqtaq ea 


%. *w=aql & wfs eqe (Underground Modifications of 
Stems) ' 

Fa<sfrfqar % feq sea qf sà g s< <ardr eq q at <=à š 1 s= 
Wa T Š ge qeq J <a s< i6< nftrad aq; sTaeqresi Š aTadtq 
HQ€ Seq al W rarqata š s< ST zc 3Pra isq 
qarqf rara ga geri Š 1 sf 5 sa SR, gÇ + Q s< far qaa 
< 8 mTzq Se ST3T<T =Ç T Š; STT Tda ghar š, Sfsa (#) Tit q 
qË, (3) ses il, siz (1) wfs (sramzar a 84) s grfeafi 9 s 
str qe qari aras gi star fs qg% saetar sr simr Š fs së = 
%; =qisafte s= wq qeq wnd fa<ofrfsar Z, Sfs+ sqa T: sTSq qar 


#(sfm4 sñle iii at sit aqe st Š) wa sq Bñaa marc > Bza- 


fefaq sasa Z= N 





` 


Ve. 


=S .s2as 
IcE4ESESERSI 


š 
1 
z 
“Q 
* 





# : 


(t) w6< (Rhizome,fsmsq)-16z 6 Tndr,eafs+ (thickencd) 
=a É qt qÍËqa= $; qYY fra wagat 8 Carl GTW zqez q a< 
Gia əri tA mi rusqa Ter; watss 
wr % Tan Ñ 4 TT Ert £ , siY0 mq'< wq =u=a fr ü ara ETaT É 1 
we fasrs ma n To qa aemfre me fro g l masr gluaer 
š , qt draa puree qfterrd sgr w sit raqri sqa TafÉ i wzuftr 
iF araq stat sra=at sar ë sfr< sriss qimaq % ariy dr sue sfz 
amd r< T fz 


sr sam w š 
sq gt sf É sY< 
We QA 6 Sar 
SQ % =ç # qfz wr 
wd l wd 
Er dt at qeqi $ =à 
6 qsara nfsaq qmadra 
wr T< q š s< 
Üm eqraforemr i famoa—ae — mm q š qfzus 
w s= (<i) mau quq T*ferartt 
8r<r ütdr Š s< ç marc aí nafs qq afz qaa <t ë 1 wast femr 
sma: fira tr ë fa s dtqar g sam (vertical) fzvr ú =mrat 
Š, sa smp qawsc (root-stock) +Z ë, #% maqw=z (Alocasia) 
S N€ 3 sarguq dar (Canna), gar, ger, s<a8z, Tre, á 
sem aerwe (aroids) t.qii s fear area 
(R) w= (Tuber, fz oq)-z w faq wfs qm wí w=r 
Vatan 8 t Ür qrar 4 Y qr % +w 8 setma Sidi ë sz ñfasq 
fe argedraruqrdi2 ste f qEyq s qrird 1 rk qw <a 
wfxql mr 7fexrq gir d qr fr qa qhi q fasfsa eye sacar m=, 
St Wfqqa earl í ga< mrt Ç qr sqiX Š, s< R qma` sinta ena t 
Wira qari W afax qaz $ wrem s= uta: aya we sm é, qel <a fF 
w Tt emqan iere dt star Š, sarqcni aral wiae 
(Jerusalem artichoke) w£ g< saraqa É À 
ST S waq war fanta ste sreforta =rez (Development and 





War Ter l m-. 


q 


< 




















(ale) sz sami mr sess fear Sq g U sq - s 

(lichens) £ st f #ars £ wat *t srasq g #Ə` ' 

Wí $ es=si < qa, qe, gz fer asi ° .: 
u. Tiara ar ñemra waq (Insectivorous c 

plants) —fargr8 qhi š ë sh #@W s< “ira 

Š Z s< s= mt =m Š 1 sma sera: 

qe<aš, siqaq qərš šq (Venus fly trap), seqsi 

só=z<aë (bladderwort) #< ëə#ta=er (Ad; 


gi % #qFaç (MODIFICATIOKF 

gë qY 9 steq q war saqra (ve 
arz sr <q s qa qq < qeq ç 
GT wr wÇ % fq fabra sar s 
Wç % eszaq firzafoftqa mer ws =< g 
ation) #=4f& #š <q q% sfaqe wq 
ser W sifaq <esr, (q) fafag fe 
sa #Tq qd qaror ( vegc 
(w) qfeafaw (metamorphosed` 
s=q< fs gu sr =Y riq % fq = 


xifara =qr=aç, sa:qnmáta eqe 


9, ww w wfaqa ww | ; 3 Ya ea = 
Stems) SP " maaa 
Fa<sfrfar % feq sara wf Cal “s=. 
Saa a š qqeTsTaeqr J > 5” 7. 
sd seqe qq š = s Sae m 
qaraq =t wr Swa gYit I k P: 
<= * T< ga sr A SS a 
qt, (30) wes at, ` . - 
ssr6r ml qeq 
% eqisaf<s sara: 
*t ST ST dig; 
fefqa Sra g: 














ks2J wu 


fire g, 4W rrpor= R, <t z(u; 8: gqr=rc SPG, SS Tomar (four 
o'clock plant) X, z< xÇ q, zfZ, zre q q Ted if gf 
wrerziosfrrni,difaqtnsroirenh g, rg š=#rferrs < Z; 
(t) rtra-r=r € QCSTÇ <s ZAF 3 murni Z, #fr+ = wz 3 
#r=< <t g 8 fqmdr 21 sf gm cr sira q< qg š Fr zaea- 
wx era si<sqr É s< zara +t qfnrr =ç Š, sç qz Tm 
T sica Š s< wzy m= ar gfrqm wç =ç Š 
(3) wwa (Bulb; fs əv)—z ag% Gfecr (shortened) gfrrr 
tra l wm g+ Grrsq= (convex) qr riszrrr< (conical) vz 
qr faza (disc) rr ë, fsr6 sr& =ç # nt qr ses tes; qa fro 
ë t fa garam a, rt st srfirztfzr req Z, sz *ri<r< s=artfirə qo, sat 
wqx W Frrzsr ë, qzTex<ar cara, #zsa, ys, fy weqfs y werpr fzort 





wfirma =qr=ərfest =resr + 
fst se—crq tts #,Q4 eg cqr fs q=q #t fT wq 
srearfpr mel stfzt s(Y< arz ste; eg; qw zqtz fr<rqi afzs fz 25 
ë, m,wür Te Tr t; Sr<, ma cara sTs= TZ Ñ 


sz É s< qes T saq =f=+r aradrq mÇ + s Sr ë Y nbrz 9er 
qi $ ww Ñ 5 Tue Tfmgrd f s= CU 5 eY Š mt ñ stri 
sü R fartre gr et ë at stara qea (daughter bulb) se% =< 
E) *rrt2r4 asa sTrrraq q ari 8) 

<= qqrz (tunicatcd) gt set £, 33% cqr S, at neft (scaly) 
qr, qq feelHi scz sr tere nbq> sreg c zt a qri=šlt 
(concentric) 6 6 qarqa ses G #i<aqargc t so arerscr asti zre 








., 12 
i! 
Morphological Nature of Potato Tuber )—%r& #r == G *= i: ata phat) š, _ 
d<, qS =n is Tfsora wr se qw qusaq *fsst as qas Sea 1 wümemi 
5 ss ss (stolon)] š gËz #<8rë ! waar # Tá, I gm ans 
TT, SsTe$ qq, s< 96 33944 sən <t Š l sql kt: ss É = sit : Zm 
Staub še 
; Sei 3 asuy 


1, = mz TZ 
Yt aku: pr 








Y 
'. wfaqa eqrraf<q samai fq es—s t Tea 
fa s Ë,.SRsafiac s gt amta qr P ga arar ara r Eres qara ¿tar eq 
e U. Š siga futq<cusfra grar <garg V s€ Rarc qg wa: ag sar t< 
sr: sa Ç saa dfərer< gr star É 1 rf srrar wr qg fase fir<r r ' 
qz *8əmŠl wamaqa sen eë [s arar: ata Sama 
(eyes) #getfg])1 š wfs qis q< fezqa se qi % 6 4 faTfas Fasus a. 
.l eW I ww% afafcaq waq us saqeq mfsar dt grdr g 1 us [uq ea s a 
.. š =< < STT Š sI sr qsHi Ər< mfSarəlt st atq fazarg srair * . S 
m: #aTsT98q l <+ 34 ani š qe fz ghar fs ze sara ereqëi1 Ka a 
L == safe xs f s= qur š 
r 1 sqewqaq (Stem-tuber) sç q#-< (Root-tuber) g srl SSs a. -. 
.. l sern qfiqa <a ë s< ws saq fserš aW Z, Sfsq (m) <Ceaq ar i Q) 
: i sasa % qis 8 qtes qa % #8 8 afesta sewa dar ë, wq qá q fo WT 004 
|: t q esdlsarer i eq se qq Š; a Ñ fos etr ë; ww faqe gs N 
`V ; . wes qtaq q (tuberous root) #=% % fst Wq % ərzarfssaqr i kaqa * 
Le s2s 96 


“€ "£ 





` == tw 


Pre Ç, 0 rrcrra ST, nt zf %; warrr grr š, St qerasrra (four 
o'clock plant) X, #t< çT q4, q1Z, zr qr q fad Ti gr 1 
wrouzti Tu wfrreni, dr fuqt o= Tie gir, Te q qar farisdr8; 
(n) ear tr qx <t gara % sara Enfr Ç, SF T wes tr 
3ar< < T t font + fq g ws Tá qx sgr € fe #rez- 
wz emra CT Ë ste mara sr 3fnrr =eqreytç Z, sç Ter C 
w sica Š s< z=qrËre Te m af wr =qe=rc ë 

(š) wz (Bulb; fç əz)—q# gá ëFqq (shortened) fs 
zm Él Tm w Grtsqz (convex) qr st€rrre (conical) qz 
wurfrer (disc) gr Z, Fg gr waz # uz qt rreag ees q rtr 
ë st f wm g$ wat sy gfygrfzr s< Z, sc *siar< senifia, m wayt 
amqr< ií fra É, SYYg<atd cqr, =s, gyT, fer wana y seri fzar 





wifi eissfra zea) 
fs ste—cqrar +T 481 4, T sTegoi cqr fsarif a= aT fray wr 
wear qi afer siç qg spor eres qr tez fsrrrst afza fans Zt 
&1 w, Ts 443, dYçu, geng qTgeq aZ tl 


za É sz =a qi arqet *<Fzer qadrq mG q 3 tr abr ner 
wl ç ma ( pG Tefeq fem st sqa St mnr Pa šQ nr n mmia 
st q farfra gr sdi 8 zr sa q8a (daughier bulb) ze +z 
Ki miətrasç mm ad q artë) 

ez Gycz (tunicated) š! z+ Z, $t sr £, zt nz [scalv ) 
qta, šW festa) rz qeq š gryyz abr eg ma, gt ñ matita 
(concentric) er 8 g0rta Gr sea arc k r2 ata qes 9881 zf 





, 


















Feta uss 





qi % mali W u at str fs saw <a ë alt< s+8 $ %ë sfesrd 
š; SSTSFq wT2eši (daughter corms) $ 28% š 1 ser Të aT: 
°: UU —. srare9,əfeq sdt-asfr qa š dr fe ü 1 saa g< (Amorpho- 
s ` V phallus),, #8re (Colocasia), š8< (Crocus), #rtesres (Colchicum), 

=e qq qS Sa<=reair< sssi 


: s, T ESORLSSA 
P ikesrd =asaswa s sasa daaesm Tas ses q. f Š h B. 
1 1 š 
ga? pr ataa: qe q2 < qTIds FACES | s5 ° . U s 
D. (v) =raz (Corm, fs s EGe1 st 8sfËrs =š s 2 u s 
l", , . ; RIREICSIS Fg1d 
'.. Q, sis, qfaqa = 8 s s saq fear # qf s#er Š! `Z SITGr< ar. 
| = gaa ñi at qa: sfd W TY aw g fafafeq gr 1 ssq sq qari = n" 
`+ = | qi". 
"Ë aa Tra š šf zar ë arz a nra: aga qfeamr ñ ag ei që qes 7 
f s ! . Í Kimwami 
02 K h mmm. 
a. 1 Redil <a 
x Ç 
>. 40 i ' 
_ i: == ü! 
s |: ` 
S ant fa ow—a< GT qa fs os— W #@[ Wees : ` 
QQ. | 
sy aa 9 wfqaq =qrafeq <= j š l: 
“<, ` 1 v 
; is = 
| 











wa qii=q % fqwfaa q Erar É sta Sq we wat sqa gt sTar Š 1 ' 5; 
sfraq ua T< sea grAr s< St qr fia muna adi ñ ua za+ % =q< Si, 
" S Start aa qar gt qw Z, SFsq g< waq wr ga S fases sar 
pt: ` qaq oqY 8 Gw aš us sue sfwr sqa git Š sit Ë sma 
+ ONa HAYZH ambas grsadig 1 wsreR8is Tal q qis mfestu aYsers gl qw 
£ ih. g, S< sel gs sS saa 8 fas Shr š1 š sFTSTq sa@< 
WSTs8t sS gl s< qü didi Sl se ST 81 | 
9. `l % arama swqra< (Sub-aerial Modifications of I 
Stems) Ñs 
` mimarer $ sqar aY TF 5 fs ge qti š wa aY su ñraeY s gq 202 
s#fesm qas qm nra q qf w<fr š 1 As+@t( s<wsq (origin), ) 
maf (nature) s< ==r<r aY fafr % sqar< S%4-3əq aqa fzQ qà 4 
: f 


taa w 
Wi wm Wwe gaamiq ë a< wfr t Te 0eq ç s< T sisa: 
ma 8) waw fafag wet wgarár (runner), fašrze (stolon), 
*Tenferr [offset) s< sar (sucker) ë waftamir wr wnsafea 
rra Y sar<a va Sra mía t grar € fz zh Zt mat K tra8ft <t qq 
mr var af (progeny) gra zea t 
. (1) umar (Runner fr ss)-uZ ú war qnnir mar ë 
fmrteriqa git mz af W wiw <€ sYrç qbši qz gS qar w<< 
Ñ Wr ruvr abs etq sqa Er ë su rir qilnqo Zc 
aq eYÁi wm Tren srce Ta iq š wq 8 Tfz war 





fas oo qr st qari 
ë) wq iq are Q +Š qara sera rq sy š st fr q ara fars 
We š š GG Q W wet 6Y aY ë sz enr sar sŠ = 
gq q <rt 7. = 











(s) Fezze Sto- 
]on. fs% e¿) —sz 
s8=a k srar<uq sert 





Tr saraqa Tt frirzr À) 


wa x 







&*= - 


u saf me - 


s< qf 8 war Est Q mom s< që días afede (horizontally' 
O nu) u wr qr S qa sf ara % = T saqi ë 1 SIRI 


faqe fasrrsi q qaq ë siz sƏ: 
g T< s fet: (srreq =ë): 
sf 3 arg< fe srg si< us 


w Her sr wfnrq sar Fags 
Tsemi ë  Froes wwart W qa; 
qi. q wqrí. gt š, *%4 
waf ë slriz waqar waar 
ë frügs % s< sas 
se, wq ( passion- 
flower) ## w=rç % er (jas- 
mines) s8q T+ (Ixora), $8tar 
( Dracaena) fem W=etaət<r 
( Tzcoma grandiflora) Š 1 

` (a) w=nfem (Offset; fir 
ss)—-qs9r % wa që sr 

s< saq <afeq qar qrar ë s zx Ts $ Ga 8 squa ghi 1 sZ- 

Y q< ST = s< qfaqi r T=ser s< #F% =Y siç arsarf% qe st 


fq e8—Tseqt st wearfeer 


` SS TG Š 1 q=qfesr sqa: sq dia š a= Y sr é s< qq SsSrFs. 


qtaq #qar sfasq areq =q % #TT<et S<ar Z, saraq fufšzqi (Pistiay 
#< sr% grdr st srgsr<efrar (Eichhornia) š P GHPSQI wara 
Ster4 sq ë sir< Sq Teras (rosette) m6r< % didi Š qTaTsrarë 1 

(v) w=wr& (Sucker, fs ¿eə)— fde % qaraq waar =a š 
sr wr š (qafia qaq sar, Sfesqme Ralaeqoar afiaia (oblique- 
ly upwards) #ëér ë s< Teraa: us qr sag (leafy shoot) qr 
Tq qar sera paqa sr-mi( që #ë z< s fas afeda aza ë 
SË ser Š q s< Y qz sr É 1 weardr gWat Faqras 9 qeq SƏter 
ERS 1 saraqa arar s ST TT qS Š SS ST S Tg% wT are SIT: 
Wi bokkasika së Y S; <t marxa WT5S4 S fq Sl wr 


š; s<raxu qara (Chrysanthemum), Tërg, qlr; faqe, Ta 
(lucca), ==afz ë ki l. 


+à dt % =q š Frafia et simpa ' 
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Y R em: 
TG) 
WIONaDa,; 
BOE, 
ü am|e, ' 
GYBie 0 
Qk akaqy 





x< 





Taw ¿o—T=ra wt werta 

3, wnritq weqrFaç: wqnace (Acrial modifications: Meta- 
morphosces) 

aú = geq +feqq Sit urar=qa: sari swr gil ñ fazfaa GrdY Š, mq: 
"80 dYdi 8 frq Tr Teta 03 * fs matz SYnt q+ eTrafca gr sir 
ë qfeafaw (gqrafar) saam & feà zara qa (stem tendril), 
<= % fet sz (thorn), ra Prafer *% fz qat zn zaza (phyllo- 
cladc), se mif qara % eà Tit< (bulbil) ë! 


> . 
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— 
= 
. š 
=, %- 






fer ¿4 
emaeqi fq t—mretaaa 


aa. 


> <a 


`a 





s< wf š gar zarus moe š s< qg:dfssrafede (horizontally" 
outwards) z sz qr SI qa9 wÍqa mrar % =ç 8 agdr ë 1 rau 

`  fsedfua fasti q dedr ë s< gƏ: 
Z < s fat: (srreq =fesd): 
sf % arg< fame ss s< es; 
T qis % =ç 8 fasfirq gt SSS 1 
Z Har GY wfmra sr faqes 
“R6əmdi š 1  faqaes wara % wa; 
srl 8 wn Sht É, wq qg: 
wfqqq š s< wwsarq swan 
š fren $ sq ws 
str, west ( passion- 
flower) #ë sarç % še ( jas- 
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Zt aa ass yan ashqa taya 








>— > T. 












u: 
+ : Y mü. 
s "1: i mines) *#àq Tr (Ixora), ##trar s. a 
Pa ( Dracaena ) fesyrar W=šlqət<r s u. 
; : Tecoma grandiflora) ë À 5 
( Teoma grandifbra) Š Q, 







: fs sq—fufkear aY wzarftan 1 (q) w=mfFcesr (Offset; fs : 
| Š sq)—-w8r š ws s ë@wYr. _ 
Fee s< ss gafes qamár arar É sur qt % wa ñ sea gr 1 de 
22 sI < gq < 8 3lYz< qfeqi mr T=ər s< £ sr sff< searfsss TL *TFr 
US. SG ref ë suf nra: wr à W aəq Y sr Š syz s= ase, 
a Wa Srqat sfTaq aS eq % #T<rq <s ë, samg<ar3 fafšeqi (Pistiay- 
#l< s ger wt aresrefirar (Eichhormia) Š V wgatfcsr amara $ 
SET4 eq ë s< Sq Teras (rosette) w8r< % didi 8 TT SIT b 
(v) wWser& (Sucker, far ¿o) — frater” % war waqra =r=q 3 
swfrqa wr % fafaq qrad aqrarg , Sfssa =e Taqa su afsiq (oblique- 


H Ware, 
Wak 
qe) kay, 







i k: ly upwards) #g#t ë siz wear: W qr tQ (leafy shoot) qr 
: ií s 7; fis Të Së Z< q šf afada azdy Š 
 . 5 s SIGIR dl) *TSear gian frdtas W ag shr 
sz i E. KA 61 ASST 34 amarcw qaran qhd % srl ñ qS qr ser gir 
: "i. drag sqa aqga ws arc THS 4 sq š1 we 
| 1, % SS4r6<q sTesrg<r (Clixysanthamum),, Tera, qar; fq, masq 

`: ' (Tucca), sene ga, s C : I 








wç 





fq ¿o—1(aTadt st J=irt(| 
3. wmárq wqra<: wewcae (Acríial modifications: Mceta- 
morphoscs) 
mf g ger mfemti St grrt=qa: srrarei qar qel T farfira Grdr É, nT: 
"go qtqi q fariq = eq <q s feq macz drar q =Tzafce gt qrár 
Ë! qfcafag (gqrafca) sararerge % feat erza qz (stem tendril), 
<t; fet sz (thorn), rra fsrmie $ fs qw =á zaza (phyllo- 
clade), s< af sq $ fq qz (bulbil) ë 





fr ¿t fer ¿q 
=m fat ¿t—Taresr taqi fr aq—Tcesa rq 





2 
_.a a. — r t As r 1 —wav=- rrenaas sn + 


“ 


Squalus. % 


(t) =azaz=6g_ ( Stem-tendril; fq ¿t-¿3 )—-%€ qast sm< 
qas, qqelr gz qh ( spirally-curled) wr ë 


szrqar # ser qis qS 
seal $ sr sç feqz 
sm g s< sq s< qq 
gi s= a< (Vatis), 
smraest ( Passiflora ), 
sen q qmi 81 s 
88 g #TŠYY PT ger ë 
sz sg feq Sq süt 
qh q qm sel s 
sdl=t SW mes ww 
WT < qar š sft< agar 
së Wai sf ger ë! 


qqif =s=w qeq qfaqi % =a q ST8t % sqa S sea gt ë, safsa 


sr 1 fs ¿w 


saf s= 


fa ¿3—isateq<aa *% Ql 
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"Y 


—TYaTfsar 









Wg 
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aaa 
[sma 
gamma 
mn] $ + 
mman 
mani, 
gi ma 
+q fü [up 
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xx= , “t 


“m; sat far gr xr ë W aytua kuypi asuaka =a: REr=n 
( passion-flower ) W ww wfs w S =m z, s< 
siqa 8 zaza sma a= 5 wqFafrq vest Ç 1 s) 
sbemum) =< saqsa (Corculum ; fas ¿) W gt fru It 
S =wrfca Erta sirarfrar ( Gouania) wm Ya. =rar< * fz 
azri qemtarasaqq( 8 aza 686 (fra ¿e) 1 ye arratat sTrrfçqr 
rr w 4 É, 31 T-T-ŠY, Sirargzz, Yf, we za wz +z stzr 
Š f. 51 Tata afeea- (cxtra-axillary) € %( $ fzafra (1caf- 
opposed) t zz ara zt frararerz é fe saas x. *f>Tr3i) 
w xt fars (opposite) qfsdí #T =Tr=#< rtt 





Teri fq ¿u—Tn ri fr ¿<—r=wtrar sr Tes t 


(š) wz (Thorn fg% ¿w-e%)-*Z$ w wzre qr qn ata 
sEr(Te9š qewa qr nr are qifrmzoa qr t 


wa 8 4YaTÁr-Tfr aa, erat 5 sa: W, st Fe TP+ Taqi Tr maza f£afa ë, , 


sera dpËt Ë, s: dprgter (Duranta) š terz=a rfzst 2 8 gqresfcer 
LJ wm Ë, s< T< (Carissa) % Zaza =fear št zi 8 sf<afar 
Era À TZ c(erraforsaeqmrarr gaz gt Pt fr mzunraf>rt 
s war q< fca <gat Z, srçwárasfr ng Tr, set g< w; Sí qr<er 
wn É, 23 After (fam ¿s) s< waq (Prunus) 8, #Yc 
Rr: wç nát St €t rat ë á qfrs8rer (Flacourtia) 81 ew < 
















r stem 
. aa sdi 
¿ea 6 
z (Ott 
Lus 
el (mh 
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AZ: 
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— aa. ww - _ TU sa. 


*xra kj 


(2) ww =ecea(Phylloclade,fst ¿s<%) ss š gra ge gzt 
sfrfza (Ñattencd) wt Perera gq É 1 Ze St 22 sTor sZ 
fdisrariszar d q(frardr tir =r T fera dpi 2 sr ( spinc) 
š =rrafor <rt Š 1 Crit sm wis fer (cacti), Gs 
=a (Opuntia), sifesc (Cereus), Fes0tsza (Phyllocactus) 
s< cfafeze (Epiphyllum) ü SF( aC g 1 sq areq Szre 
Tres (Cocoloba), £q=# sz (Casuarina), gsfa<r ( Euphorbia) 
waf; V mt q (internodce) #rzrš sr zsss qas; qá (cladode) 
ze=ta( E (fw so), 33 rrarrG (Asparagus) q) Szar (Lemna) 
qr T$ Yt w spt ZzrZs Él Tü SY<ç wq neraq drdi * i. 
q =r4 eza rrx=q= £t <rt x fq oTqrar ü 1 waqiqi q Tmerr KZ 
— afafca q> qz (water supply) * zr<% 
Ç wi iarq sz sq masr w<<r arár 





É 1 wrmntt wt q+ S4 Sy yfi HTTç sT i 
(ë A! 
(v) ws=*< (Dulbil),-r8z uz frsiq 0. 
Í £V azifsr sq Š st qr gt S Qhi * | . 1 x 
`S XTZ * fü ¿nt Š 1 sç sdf sf : “a ass a 
Í. st qt qfar qt =Trsz t qrar Š 1 mir 2. s zq 
J) <q S z 8TI Sq ü zq ÇrFÇ Cp Srirr |... 1: 
' tQ *1 s @d3( Ç 1 <wrk (Diosora;) ;,2 
Tersar x 8 rex £ nh aseq wa (body) ë, z 
. Tie h ətrr rt at (Oxalis) 8 qq3 GE qa x Ye sat 
qfrq= tP %: fst qaz qr sr Š mitar (Globba) =a ( Agare) s< es ñ 
<q T T *< Sri 3: #9r4< é at< qq (inflorescence) # Q = 
<a ë s Q 
: 5 1 
' J . 
' " 
L. 
- * 





SsFTeaT 
—==a, 9 ST —Tfata8, s š ara —s=s, š #resier: 
—sEza, —wsafcer, të fufezat qa wn ==; 3S 
sea, 88 feat —wsar, s Tearsar ë= 
sšsçz, sS cqTst —wqgi qd, 49 sraT4 y 
— wa, 38 Or -—q, QW tar, 


<q19. 


>J 


sr41-füa8 . (BRANCHING) ; 


saedi % <q < fz (arrangement) #t ff =í srmar- 
farara wë Š) war asr rgen mer wr ét ë, sa tss 
(lateral) #t< wzzast (dichotomous) 

(m) wš sactaaca (Lateral Branching) 

sta wrard qaq % sera git Ç, saq qe s= % qm Y, qr Qw 
ser fa=ar8 = qm safar ei qm srFar-fizhTa usacaatr 
(racemose) at sfrfzaq (indefinite) qí umrl (monopodial) 
s< <gaeqaña (cymose) wr fafsaq (definite) gidt ` gl O ! 

(%) usaasftq març (Racemose type)—s8W r< KASS; sara aY 
qfz =fafssa g, sala që sea mfesq gr<r sat afg qaq <a ë siç 
smrfasra sen (acropetalsuccession) % q srarg ges s< 
š sata fz ward sr qrarsi 8 q<rft s< ersdr gir S 1 w<< š: 
safar t gat (monopodial) #t *g% š #Tifs gg ss us 
ét saq s Elqr g, SW shrgY st (Casuarina), stqirs (Polyalthia), 
ECONE e.g) f 

(R) sga=üsfmanaere (Gymose type)—z€ qar< f qari sqeqarat= 
fafteas Gr š, stqiq qeq. *fesr qf sea q#i <adr, Sfisq Frass fear 
š T sz qS sITaTG SCT2 G< Š ST STT sTaTƏli S sifers STa fur S 
qfa wag wd Qar fr gtarë Fe aweq afewq str ae are — 


' 71 


—amara, Atasan `—, 88 s< sltš | 


wai ' 
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fa o—ma Í 
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wq [00 
uhan 
wa [(um), 
Ukat 
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W Wm [sr 
SO [Qu 
. mwa 
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w st sz rit z£ qt É sirz< sq St sTrazát qI sqa Prr=dt ë aY 
Wr ara Ert ë fe aza gf Št qmi #% frarfza gt TË ë #Y< sq mz 





fer x+ fs sa fca — fs < 
wtrrr-fazarmq 6 m9ret f q1— waisifrq mir 
f 42—ma fzsrír qzactri Ür sa—aismc usya 
f s—preererc qgaatua 


wrsrftrat (dichotomy) ##% fer wr ë 1 w qrar fazarq s 
wrq-sfirar (false dichotomy) =aerát é, te s= (Afirabilis), 
watar (Carissa), q=fe+ (Plumeria)! qqasqaira sar frarg 
fafefaa srere *% gt man d: 

(t) w sr qt waaqdt wnan-fizara ( Uniparous Branching or 
Monochasium) Tg =ç # sÍšs Gw are *aw wr Sra om 
sr eri É dt zat re srrr sme-fasqnr qz 6 ÀV et apft sar-fa=qr 
w simrmmü (sympodial) r =z# £ , sdf tú % fer % rqa T 
w sm (daughter axcs) güç w£ gt 8 arafsqa (fused) 
Er ë (fem wwa-ss) i wk qrfafacz eri (s) Weerrrc m rqa 
wgasšxt (hclicoid or onc-sided cyme, f $v)—#8 f saraaz 
qr miraq w; gt Yz t fsrredr ë 3Y< wa mqt< qt afra (hclix) +qrit 

. Ë, @ sírat sizi (Saraca indica) #, s< (at) mfeŠ= (scorpioid) 
wt mrtmfts qr wzwesie (alternate-sided cymec, fw wà), 
w fe qašraa qmo mrt race wz qar at s< # Fred ë z< 
Tr Tq t qqËrtç srFfs war Š, 23 r< (ios cinifera), 
gear (Cissus quadrangularis) <ç wrçfze zuga0zat (Vitis 
trifolia), we s w mem (apparent) wt #= (falsc) 
ww (tizenx sympodium) wr€reç qr qat ü fee aq ë s< 
w (tendrils) zgeq adi rfzrrsi t wqqa q (Fam <wss) 1 

< 


x 
— 


L: 
F 


+]. 





(2) gsm smacfszaa (Biparous Branching or Dich- 
asium)—afz qga=le srar-fasara š u qrrq št št qr sm ss 
gW š sr sumar fzsrdr se Ç (Fr qa) 1 ww% sau faqagt 





fq qu fr qç 
siqa sr -fqsq 1 fq Su—, qÍSe* T=r< fsa shrex qa 
afr< qq sta fera qa 1 s, 4 qFz % ara drardrarë) 
qw qaqaq S aqe 1 Pq q<—_ZgcsYrcsr qaa srar-fasana 1 
(mistletoe), ar (Eroatamia), ües=ar (Mirabilis jalapa) 
mar (Cartssa), Teta (Plumeria) s< s<#fe sfzar 
(Stellaria media) Š | wft-6dt War fr gt É Ë sma GResr 
sfaafuq <ë si ë ar fst SY Toz gt sr ë, s= sma fusara q:q- 
sifasar (dichotomy) š% waq waar š #Yç sar Tra: =Z T<qartferat 
(false dichotomy) =#% Z) 

(W) s=üsm wamaqa (Multiparous Branching or Poly- 
chasium)—zÑ + arc £ st š afis qia arar fad ëk £ w 
Sel agar srarfaa we š, 38% WZ4 eqe [ 
sbarsiflorus) sit< qwüqar (Euphorbia) s effrq š, 

. (q) wna swmarfenm (Dichotomous Branching) —s 
sea *fs( faemfaq gt st Z, qata S nil š fanarfs< šT sit 
<t qrrq fs eq Ñ sçqq <frë Sr aTar-fzara = miqa (dicha. 
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Tik [Yad 
mm) mga 
amun, it 
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mous) zzrš 1 mrmrq4rmer4eaascqn(fowcrlessplants) 
azur wç frcafeframere rü maaa: 

(t) =< ara (True Dichotomy)—#4 wçzq +ferr <t s 
Prarfar ür sr Ç sz <t 2mart mam urti sq š st st 
8tr< w faz frarfxt rir € St s= suq urrmiferat +Z Š 





fe 45 fx q fe <, 
wrrqr-fasan $ qara far &o—a qrarmsat 
fq *¿—aser wransart fr q44—Trrxrrc qra=miat i 


wz qeasmfrst Prgnrqsi: (cryptogams), ##% fefrbrar ( Riccia ), 
wttËrar ( Afarchantia), #reerüfcaq q%afçar (Lycopodium phleg- 
maria) << 8 qü wU( š 1 rf qrrq W wr Sw ereist 
(Hybhaeze) (@% mere wt sme), Are (Pandanus), #*rír< 
(Canseora), zatfz 8 fas Ç 1 

(R) sdzevrmtt asartast (Sympodial Dichotomy) -—w< zra- 
í mg sera< mt ét qr # qr qq r=sfes qmi š faza (supp- 
Ycssed) xz & št wrefremr qt sme qramË"n sr Š1 
*iTmmir gas (sympodial cymc) % #=ít crt (gr =+ Ç 
(t) wwvsrerc aramiam <ç (2) wrfszr masa q4fer zar 
W fz smargi €Y er Tat gg9T mr É qr 4 Fesdra <rit š, 
gç sea<rer ant Ç frzrer wer=rcer quq g gr ë 


== t sia (FUNCTIONS OF THE STEM) 


(t) wama (Conduction)—<z qrár sz fz#rq (dissolvcd) 2frz 
r TI 9 qt 18 SarCq Tm Š aY qf zT<r fasfsa tra qzrql 











çZ s=qft srzs 


m qi š$ q18 * srdr< š; fafsrg aiql, fashaa< siqa siqi s< =iqr+ kesi 
(growing regions) #% Satg+ #s<erŠl | ' 
(3) sme (Support) ë W#tÇ ú$ WeTÇ S$ <q w spt 
< š sif< faFra fasti 8 qat gŠ seri =Y sTqT< Tarq #<aT Š | 
(š) qfaat sf #@( qmrçew ww (Bearing leaves, etc.)-=z4 
st<=arara qfeqi qrer s< ë s< sqa qq feqrai q qz s< Ç ars qa 
@T q % Tera a afsaa arar area ard $ irqi k sq freaya š 
qt Š WSFTs $ fq goq sf qç s< Zl f 
(v) swë (Storage)-<üet wr wamni 3 WISRITÇ #*T #*Tq sf 
<l s wfs eqrafes gmt (20432 fs əq-es) g faqqa: we 
š st fs era qart S dwz #% fa faqaq eq S sqqlfa g ç Qw 
45 SFO “Th QO sl, wenfl an sYç ww 
(Euphorbia) % uta =a gar qrfr añ 3fizg sar sue w<Y š 
(s) =m fq (Food manufacture)—sew RAT Sq gt xg 
ë SI % mara S ST sz fcaq ëfFçg qos (chloroplasts) == 
qarata rata 8 qena w<a Z) ! u. 
Sc fs gq sqdhit š afafcaq ewteafcs =e gë faqaq wt s anay 
ë, Sqqemd w qh GY areq š qam s< ë sz #zw wqgY 
KASSUISP E pp Ia g) : _ 


SER 5 
q q q (THE LEAF) 


q (= 2T qF3T ST C frfifya qz S€ TT ST Ser Š, sh qis 
(node) š sewa Ztar ë, s< fusrays qa W W mfwT sqftqq EWr É 1 


ë qis zw š are qara fifra Star 1 qfrai *T fS#rq g3rar srqrfsrarër 


(acropctal) sq š S48Cç QhT Š s< wzrër sq alesia 
(cxogcenous) Er š! 


qq sm (Parts of a leaf, fas too) 
CF iere qo 8 izafofaw wa gi g; 


t) wR (la 
HR: kusi 
qamasi 
mie m m T 
ista gat Í 





fmln—u 


ua à 4 
(aqmm| 
Quq be) 
[ado] só 
ñ) 81 
Wm Tuz. 
QW QW, 
Tamu 
WWgnh. 
Kul Dua 
Won 
KL 
Kuu 
kura 


Rubuh) ; 


.* —. ks - 
-- —==. vam ka 
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qw wt qa s 


(t) wa (Leaf-base) -mz ws #t era W sddúza wm 
Km wË qY Ç wwiqre qr emre (sheath) H fresfor xz É 
Sir ait: qt qia garq q) wš <wq(Š l urdragít qhi Q mz ure 
iqr< qta: qm sat š 8Y< wiqi g qà frfir ard l 05 5 hq 
8 warifaq cree (so-called stem) wwe (Icaf-shcaths) 
*T qal6tar g 1 wF faqérr frdrx- 
mr qt W walarc qrz; št qr 
Yz qrer wQ š fra six 
(stipules) wz ë 1 #w qh, 
S sal, zz, çmr, wSa$ (=war- 
f), w>qa<, safzar qt ñrra 
(Clitoria), wa % wa w 
qeaüq(< faqen W wer gar ¿tu 
ë s< mt wçn 9% <s qan 
é fs eqerarç (pulvinus) 
kass 2 

(q) %# wa (Petiole ) mz 

fertes—ge qr ai qaqta qq qi qza famapts : 

w <a É St Sert wasa (sessile) SY €, s< x< zg faarr <zer | 
š SY surat mera (petiolate) *88 81 sq q4 S qwçə st Wtqrc 
= qfeqi (lobes) W #zr gr sar ë s) garwa sit 38: qt qaq sarqa 
(cnclosc) w<Y š 1 

([*) waçe (Lamina)- zz q st g% faesfe (expandcd) 
wm l Tam wt srTq( fera(alaq Crain fagr ar gam ë: 
<qwg* st WY (apex) s< šZ wç Üsar€ (margin) Y nzfs; 
q Tt 8 qt sz (surface), ws +T nra sTr=r<ç, (<U r “zz, 
wq qat aY gpfa=nqtt mc (simple) ë xt =s (compound) qr 
mer mi grace (modification) É: wem-fsra (mid-rib) #r # 
rt Ga: ie; r< rrzə; 5; Ste reqaiff t 4 Sar: qTqr< s aÇ TT. Sr 
É w& qm fz (lateral vcins) zr *<dr £ st qa: gam 
fz (vceinlets) sq rGafr š, 

q sÍ raresyqfvral=res qt sit s(nT4=t aG Ë St q T 8idiq 
(auriculate) 82% ë, #% merç (Calotropis), gtz (Sonchus), 
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ar zd I eo qea sea 


seafz g; saam qarqa sy ë al saat waqa (amplexicaul) 2. amaka ti W: 
r EeEOCERIECUIPSEKD sr aqa qar4qq #<9 ë SI saat s qizeqea | ia gat : 
BE SQa 
. awaqman aÉ 
N aSLKSRIR 
#nyamaaeisqi 
mamam sq 
a [sipulate) s 
gm [asupult 
. (um) imas. 
ü Wmh. 








.. area fa to q—s<ar # qw r == qitq=q1 
| f qoq—qWt % qu T qarqw oTaeq 1 


| ` (semiamplexicaul) ##% Z, š st=afaar (buttercup) á< 
 . (palm),z=fz T; sr qifeat saa $: gas s< fe s € sir< w 
zw, 4 qafsaq ST S ë araq sa=q qaqa $ Tur Ç freqTadte gler ë qt 





asr T s WÑz qala (perfoliate) #ë% Z, dš #wgyer qemfeuer WQ Ba 
8 1. =. (Canscora perfoliata) , ug q<qhfeqgr ( Aloe perfoliata), serfš s TW Rl 
U a Y Sd ss sli<fartaqs giaa qaicusaqtufrey s< urfsaq NAWkI 
“SE $;  (fuse) #Vs8 š Stsqmrsgaq (connate) sgt Z, 48 šf .(Canscora Pi—ag0q, 
: diffusa), t< stftfü<r q%ar (Lonicera flaoa)) 81 = <wquh w ' 
SW eqd<r fe<igFer (Laggera pterodonta), *a#r<r šrat= (Cansceora a; Tm | 
decurrens), *terəfçar srerer (Crotalaria alata), s< së s= disi # "akar: 
`: qqiqt<ç s< qwq= qqa (winged) Z| sm €, s< ww wq š ana 
|. 1. TF s sr sar é , ss =m sr qqar eni sar l s< marc qY N GYs 
I ima mt dpt (decurrent) #ë% 1 halaq 
I guabas Au 
"` 1: f sqa ( STIPULES ) mmuas 
|. i srrqa (stipules) w % qm sThr (appendages) š s f w+* Hai 
. . (i) mam; 
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a 


`. 2 — *- — 
— , — =. z 


x m qat xt 


wsrre featere)i Qqmtgyrg, Sfrr ir free (withcred) 
fi serg i suwaq Qugu g Wq(qmze (lamina) $% srerrrr w< 
sfre<ex € (fsçseza, persistent],ar % qz $ë eafra (unfoldinz) 
Éri $ qrz sites Q faz air ë (asia, deciduous), ste wat nl % 
qz $ paz W qe dt f< s0irë (sühnqnaq, caducousi rrt wš 
wPzer $ sala er qY WY <t ter Ç, s< qq gt < 6 dr Y qÍfaqi t 
Gurr raq qt Ert et É Y stat wam frawet < ë qY dry 
wam (stipulate) wzərdr ë, s< sa rtr sta Gr Ç qt td 
wr (cxstipulate) wzerñ É maña, Sà sura 
_ (Clitoria) 3, 88% qur (1eaflet) W srur< ç mit cr Gtzt st 
xz wwe mrt G sq marte (stipel) ry ü 





fr qoq fw 26 fam tow Get tot fx too 

Sa qti few toa—q fz<tet=zt r sint q fax tov— 
tzremrmaidrrqqi fw tog—_1f=r tisrqafteqr wt creaYcey qat) 
f tos sitiirqr qat st qt qA fst tos—“r quqa q í 


sem *% were (Kinds of Stipules) —*ri zrer< (shape), 
x, feafa sz nq t: sr8nr< saq fcrafofrrs marc 8 ger 8: 

(t) w== wš waww (Free Lateral Stipules; fr te) 8 
Xi mm: GZ, ge wi (sr) serra Š Tt qdiqr< % <rt qil 8 ft zz 
Z, 43 qez= (China rose), +Trr, seqrfz t 

(R) *=Yt( =qqx (Scaly Stipules|—8 t rg; WI tter ma 
ë qaqa % qeq í fear xet ë, £+8 ara (Indian telegraph 
plant) š 

(R) == =s (Adnate Stípulcs; fer 116) Š St 724 wata Ç 


Ha 











s aa se 


sas aT S z< asa g s< sq arm e, sa qa qr aq8 
maa Yar q W Ter4, Tp, sert, sr<əfus (lupin) T 1 





Z 
La 
fz ço¿ fax qos, fs Qq9° 


srqq % març fs 9 ¿——qerqFr r q[cdszaa STT 
far 2 oq —sTsil<t T seqe STT 1 fq 9 q Á|Á—T@T8 *T Tq STT 1 

(v) < ser sma (Interpetiolar Stipules; fas .qoq) 
ša Sr aq ë s afaqsfia at araq=q (whorled) qfg8i % qi % £a 
feqq gi Ë s< s€ Rar< qfaqi * usetsq< *T g gW g, WW dTlames 
(Ixora), *<a#& (Anthocephalus) ; star (Vangueria), safe q 

(w) qfetczaña sqa (Ochreate Stipules; fa qo<) š ua 
Stadt TY aqa Š sh qiiqza % qr sa=a 2 qis W q4 a gë #srŠ 
q wgw( Wfzq m<à ë, #dr didriaa (PoDgonum), sgr qes 
(Rumex), ssd8 81 ' : I s, 

(<) waqaq sqa (Foliaceous Stipules, fs qva-1vv) —3 
sr 82, gt qi qzw ser Z, SW qax, siqa qe< (Latprus) str< 
siasa (passion-flower) *## feet 81 _ ; 

(e) mfFs%r w (Bud-scales) —8 xst8#t qa Š si f q afeaat 
qt qTiq8 T< Š S< ST <s m<% g, siç qfaql * geç ér Fr 
s 81 š q<qg, mz, ñiTifear ( Magnolia), *Frs8g< (Mesua), 
arf q faars <q 81 I i 

si % =qafer eq (Modified Forms of Stipules) 

sq r-i qt dr TT s<qa8i 8 eqTeqf<s GTSTTS ë Step e 
(spines) *g% ë s< qwlqrç % gtql maf 8 feaq aqe 4 dt Tt 
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HUWEUSi] 
Sm aW) 


mm) <|, 
va (ukum) at 


w 
qam (s 
Waqta 
kaga š D) 
WR 04, 
=u 
Rumu) a: 


Numa 

FQ 

š t), K 
qz x ` 


w m qt 93 





fe tt04— Tr d 
zm saq fan tt a—mtcs * asr sq 
srqə ( Acacia), < (Zizyphus, sa ttt), g88š (Afimosa), eq m 
mü (Capbaris), szafx ü sü (8 š 


qat ( LEATF-BLADE ) 


q wt swqe (Apex of the lcaf; fer tt3)-9% W sqa aY 
(t) hw tü (obtusc) +#% ë, =a ft. ë Ttə gr ë, 48 Tarz (Ficus 
Bengalensis) 8; (Q) 6eya ( acute), s4 fe wg Ga úa % qarr 
Tr er, bfrsremer ( suff ) +Zf gra, 84 q8=e= (China rosc) #, 
(3) s<q (acuminate), =a f t€ gr, q8% q=g 8: qap frqot <Ç3T 
É, Sw dr s< QYerafrdrefear (Iolmskioldia) 8, (w) 2%@t@t 
(cuspidatc), a f sa war gear s9rç drz arraer qr 8, @3r 
Wç, Ter 8Yz sma (pincapple) #, (W) fw (truncate), 
a f 398 QY er ara Št mar ë mr sfrdr trr q a sura Q, 8 
Saraiizr qta (Caryota urens) W; (š) m&áwà (rctusc), w fg rs 
sfiig xr fuara saq W er fgmzt rq (notch) gr ë, 2 faftzar 
( Pistia ) 8, (ə) mát (cmarginate), s fe sg W c$ gq 
+rtë, Wr w*warç ( Bauhinia ) ár< ar a#t (Oxalis) W; (¿) sari 
(mucronate), x< fr sñi=re sq wrac W mr T df s 
aaa gr Š, 3 Tere ( Ixora ) W, s< (%) eq (cirrbosc), 

4 £ TŠ 
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yta 


4 








P n a 
Kh | | ——— = = i —s 
12 == fa sr 


s së 06 wà qas sql (appendage) qt s (tendril) £ sar 
gr, 48 sezgíftqər (Gloriosa) 1 
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fra 293—q taqe) =, Fesiq ; w, 00; T s<: 
w, q#təT; =, qd; <, TÍ; @, suni; sr sasa 


wt wt 8 (Margin of the leaf ) — qearq= ( 2) stfsra (entire) 


s sai s affz fsagur (smooth ), 83% sq, mzgə, axa, sera 3; 


(q) =< <é (repand), =aig Tag: qeqas, SW sm 8; (3) 8 
- waf (sinuate), aqiq T+ ašfra, q% Sqarg qr sawsi (PoDal- 


L: 
sIsrl+ thia) s< #W+ G< %@ fet (varieties). g; (v) #r<a 


a (serrate), #füq #arë % <q š qam w%2 zš sh< sfq s< s s< 
so 


Tua së Fà ga, st Tgge q; (u) f saraqa (biserrate), #qtq req 


x als f< š% saraqa, (s) q#aü same (serrulate), s#aiç qeq =ç 

U S. Š S6ç%, (6) s< (dentate), ##k <a argx 2 sz fsq gu s< 

` fr Feat amalas gu, qS ararar s< se gufaár (water lily) 

3, (¿) sra:mfs (runcinate), saqiq z=g<, als dt sr sz sk gu; 

(*) £€arqar< (crenate). ssiçq gq sTtersre s qaeqgr ar qrTiR6eew 

(Bryophyllum) s< srgft (Centella) š, (t°) mesñaq (fimbri- 

I atc), sata wTe<8r, sr Gs sfeq, (2) wm (ciliate), 

_ ala <i š gre<erç; s< (tq) w==a (spinous), stat #= afeq, 
ba 5] SI8 sTGÍeT 3 seqray ( Argemone) 31 


l s Ër Fara (VENATION) 
V n š 2 
w: f< (veins) =z=, *araz (linear) #<=4rë 8 s q qz sf< 


; Tzea-fer<r 2 =— == - 3 =: = = usan 
|: ' . eaq-R<r š sera git g s< spa -Paqa faqat g qas 8: mer <del 3 
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q m at x 73 


<a T atfzdr sar maraq (vascular ramifications) £ stfg 
sarzr (conducting) #Y< wifrs (mcchanical) sí (üussucsy 
myqfrigni g) wm srrssq fr (dissolyed) gfrz wasi 
w g< qxw H qçqrdr Š sY<ç qel W fürs rq qani s= wni w 
që Ç; sY< mr sss fq qz uY sqq9CG6 nm W qx 
s< <sar sar TY ë 

wz; W fa<r qt qenfs<çGqi (vcinlets) * fame qt Gre 
feae (venation) wZ% ë í fe farm w qeq wç m 
Wr Š: 

(t) wes  (reticulate) faífsa, s< f6 wewfrqd 
gfrafm eq W q fz wat Š s< wr wr; st e rzw fra <edt € sc 
(R) wwemza< (parallel) fwçr fa=ag, t< fr qa Gre š uari 





eimaasnas Í 


s. Em". b mr. 


fer ta fa tatu 
Tavr fazqi fs tte—fefrsmir q 8 srfzsraq fsrq fas) 
frt taw—__ mráraqiir qat 8 #anrir=e< fsrer faza 


Sir ŠY snfeceraq fz frame Grnñaqir qhi sr, st< gara 
fir farq maray stií wt qewmr Š 

=m (Excebtions) —qdraqst qhqi 8 sgmfesr (Smilax; fa 
tto), gG £ $ hii (aroids), xar sz s<erz, ( Dioscorea ), atf< 
š wíexraq frct faza qar star ë; arz fzdrafi iqi 8 seartt qar 
(Calobhyllum, fer tt) #ie ga am hdi # areq Firç fa 
Wq Wm Ç 
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slaflitYo cha stae 


IL ta l Sua as asas 





um umpuysea, 


Esa asas  ——  —— . — —— ——— 
. + ———— > # S£ 


9 - qaa wa 


(%) stfs=ras farzt fazura (Reticulate Venation) f 

(=) Waaa wt esfsr gatç (Pinnate or Unicostate Type) 

Zar š src fa=ara q qia š sta t us <a, ner fsrzt (midrib 
Vr costa) gt £ fsrqTa qz far fqanesdt Z sit q<fr % qz ( margin) 


“ 





+; 


—. 
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fa R88—_ tara st qe (q wwársqsY) srfs=ras furzr fazara IÉSR 
Tr 8 86——parfsesrsr at (c= WF 3[srq sf) sfesraç fsr<r faza afer 1 
far taa—_atfasw (=s fgedtsrqdr) sqnrarax frer fazara qfesi 
s< aa mt sit sl gift Z, qar F Fafzar 3; < š are set 8 (fs 
çt8) ( # Rex #wa< farcrali gr<r w=az ( connected) <zér ë sh irz- 
fra fasrpalt q sTáY š sfrzus aT ass š,s9 iq=, ar, smez, ən | 
(q) waw wr sgÜr serç (Palmate or Multicostate 
Type) —*< s=r< š far<r fas=ara WS sapaqa Sri çT Tqqu grdr Š si 
Tqq= š Rrt a fase s< arg< zat Zq< #YsateesYghig l sakal=q8: 
(4) €s $ Tt ü mŠ zaə fa<ra ë SY aqo 3: sTar< W firpəst ë 


s< qq un gat S srqT<w (diverge) #<% gv Zrm<t qY 3: qz 
(margin) =Y s< asr š, 


w gQ W shrfeqt [sara =, 
(divergent type) fs. WRe]i š s am eWa< free % SJ 
S š qrrz xe g, 3 qdYaT, Tr, uç, Tsee, sar #G; 
(°) st q fsr< uw zat x S qç gt S =a T< $ sgr 3 
sr iç qa =q T dr Z (=fafazz =ç ; Convergent type, fs 
444) l ss zar q quy 2Y sa <ra (curve-veined) =#% 81 
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WW 
quta tyrmi 
üe i 
Wima oi 
' naa kq mn ' 
Imata r, 
Wima ioqq. 
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qa mt qe s 


wr gataqa Q<, <resitf qr <rzstát (cinnamon),mq* (camphor), 
War (bay leaf), ser (nux-vomica), wafz í qt sir š 





fets fer tao" fax +qt 
wfqraq far fuzara $ qerei, fr t 8 4__tt at qr 8 qaraq TzrÇa 
far ta6—r st qd W qrfsaq. (afqar6) wzrci 
fw 8qt1—qra st qd ñ qtfqaq (afafasg) z< 
s (R) wwraa< (zre faana (Parallel Venation) 
(r) wwwaq(ugm[xQ (Pinnate or Unicostate) zarx (fer 844) 
Cr me š fz fasqra 8 qeft 8 es fafacz mea-fa er gtdr ë s< wak <rqí 


fe tqa fer tqə3 fq ta 
sarre fser faza $ gray fs taa—tat s qdft $ qaraq mqrCY 


fer tRa3—m sr wt 8 qf (afafasz) mare) 
f tqv—arg Y qi # qrfsrr (#qTarfr) Tre, 
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` qat qiRras K CIEGI qaq 






“9 s= f sex 


sTT< sisa fsr<rá (qa gI g sit n qa zat % wqqrar=a< qaqa % a= s< 
ST t s< qrdr š, S Ser, s<<=, sr (Canna), g8št (turmeric), 
wf T f 
(g) wsraq are (Palmate Type) —w% st St = qr sik ë| 
(t) sn att siz sT8 š asr Fa<rq us gat % aqq<a (diverge) #< 
qas qF<fr aralresmird (sqfsezaraqar& are, divergent type; 
fs say) š% qa qdYr art (fan palms) #, (q) wT#q<% š; srqr< 


S asi =qtfaa: qas fa<rt s= waa< dr fear S ana qa sy. 


š i [eüfufGz wt afrar war< (convergent type), fs *ə3J, 
SW s (water hyacinth), wrš (grasses), qr (rice), 
sia (bamboo), zernfz gà 


-fsrqaqi š wá (Functions of Veins) 

(*) fraq qww s sr (skeleton) #rá ë s< ww 
a (rigidity) % š, m" Ww gar eà Q< së w= qr zz 
+ sq 

(q) Bragqsas qar aa 3 qarqa šdr Š arËF 3 arm eq K: 
SU ETSI T E| ' 

(3) f< *q=q Š Wrar sts qur sf sasi =Y S2 Tae 8 Frafrq 


<Ñ g s< qaqas š falta ara ard mafirq was saraq Sre saw. 


S€ Wq sag si (storage Organs) s< Gr sësN (growing 
zteglons) # ë< star Š 


fir<t faza 
| ⁄ | 
SrIfeTraq qr 
`S arge, fesdrsrq si qY Sag, wasiraqafr qT9 
ira Get TOS Tas GESSPEU 
| | : ] 


Wausk: d4W,Wert ' 
“ss Waki T 
a: ss 2 s 

Ya sn aqa, sfsara 


= x= ` - a < L: . - 
; g WW. qaq ay, Tq qq yh š 


2k usa kS: 223: 
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Sem [garden nast 


— É: 
va TG 


Jš (w, 


ç re 
g AF34 km 
Kia N 
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Ü amal. 


<š = s= x< 


q st sz (SHAPE OF TEE LSXFE) 


(e) *aq st tarea ususi: s= == =< == 
J) gr. 42 N s sisi FAO 
(ss. s sfesrerc (lanceolate) s< t s < *x 
xku u, 48 ta qç (eri), ss! 

(m) ws w s=rarsr (rotund or orbicular) =< sai 
Q <ñ Tm (circular) @, 85 #== (lotes), < 
#zdipq (garden nasturtium) ws s 

(q) daemet m ames (cliptical or ovəl) sa f 
<d st srerç waqa Gidqa (cllipse) # sa @, S s=, ze, 
sma, Cafe 81 N. =. 

(z) wzaaa (ovate) =a f q5z% 88 * arrr< +T gt swr£ Rrqi< 
Waqra are sr, qü Tem qO aa fs ss fs eq Ss==ma< 
h sm saeqera (obovate) #*ë& š, #$ % aras (country 
almond] Z 

(a) qtaq. (spathulate) —sç f q#ft *T 8atrr< qe qç2 qas 
q s4qer % gt g, sqa fat q< ser a< gre src ararc t s< 
qt, qW qta (Drosera) sre#ëzeer (Calendula) semfz1 

(g) ae wt façer (oblique) sq fr sdf $ naq qr * s< 
wç fera qi mara saq gi, q% ntar (Begonia) 8 siz 

(margosa) sç sTrerr rg (Indian cork tree) & QF Frias 
gm 

(s) Qiz (oblong) — s fe qa sat qar =zar gt sz gr 
tar fer fira 04 qr gy, S%, 89% ar qar S| 

fa) *tresrere (reniform) —s< fs wt += sr sZ (kidney) 
Yarrusrü, qirara (Indian pennywort) ñ 

(m Ketete €t qrIrer< (cordate) —sa f qz g2w % srarc 
wt Qn 4, dš qh qi aw maw fasmes W gaqrmeç QY SY suq) 

slzeatre (obcordate) +z% ë, $š gz wr (Oxalis) À 

_ Ë) wataqa, (sagittatc) —s fF qiz st ararc qtm (arrow) 

$ Wq Q, šW Wafa (Sagittaria ) šY< W<< s % qhi 

(aroids) wà 


n 


(s) wa st wara (hastate) —wz f ataq war % Əqt ew 
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" O O O 1 =a ses esos s. 
x mem: 
ñ i atzaa (directed outwards) <= És. sq *eát g; (water ! [gndial | 881 


t) se (o 


pindweed) s< siz ( Tybhonium) 8 1 
YR Sua 


< dm (Yyre) % SISI 


— 









s s: ate) — qa qas s 3 

ka 28 (s) maa (Yyrate) sa a7 5 

; ; ` : SY TT. 

E: A yaa ama s Awaq go ars gà siEr C, 7 ama Pa 
. N SHESI | ! | ü ñ Qissq gi 
. í [mh Rdkan 

; 1 iaujqoÑaq[, 

1 | qY 084 ,Ilz4 
a | 
Nu: , 





m Beg q 
Ñ Ueoqunryv, 


Was 
MOMDOUNDIDAY 
D khkusDn 
"j Waq aY 
. W i llantu 
£ 84. e s Y i 
L í ' V s, fn 
Ua. 1 fer qq Tiara m, *ararc; w fU; Ó TSP; Wkañusk.. 
` Dag. . i Š ' s SY. 
s" 2 w, SrdsT8rar< aT seg; =, sus ; =, qaqaq ; Ə, Ride ; Ñi . Š 
; 1; s, 644; s, qqmDODC; =, WSWF8[C;. Z, qTU(4q ; Shui 
y 1 T š I 
8 As # gm; =,,s04; €, =4F0TÇ ; S WTITPTÇ 1 I s t 


. 


gos 


w m qat . <t 
(g) W=mmee (acicular) ç qe Gs, sd qt <xrarzre 


(cylindrical ) grir Z, saq € $% arrrc wi, 39 sirz (pine) W 

(m) *%rmzre (cuncate) r fr üt r= mt etri (wedge) 
š% srrr< sY gr, 48 fq fezar ( Pistia) SÀ 

(a) wmerc (falcate), sa ft: qt gqarrre (sickle-shaped) 
Gr, ñi Ttfeceq rarqa (Eucalyptus globulus) aGaafon w=tzr 
(AIrundinaria falcala) 31 amifeqq akrar (Australian 
Acacia) W qta aza (phyllode) gmarere gar š 1 

W q i w qr qtfeal fam (unequal) srrt< $: gUY E, sur q 
qr wU W gs Ent é s 
Weqe: sTWTÇ sr s< qa Gi 
s ë St st q s SrrreT< 
(lyrate) zt ë (fax ta8), 
8, nci, që, emf q 1 wa 
qe zŠ mt 8 frmfi <a É 
sr q8 8 š #Y qz s xet 
ü s< waw sq š é 
qzaz <gY ë aY sw wÇ qY 
few 498 fa tqo arere (pedate)š% ë (fs 
fer tas=—qat wr dinrrre qi tqə), dš mseww (HViris 
fa tqe=—iewar wr Tarer qia pedata) 





Sqw.q : qaq slf< qrÑqa 
(COMPOUND LEAVES: PINNATE AND PALMATE) 


trç% qí ste K(q8a qi (Simple Leaf and Compound Leaf) 
we qa qz m £ fam mr gt mas gr š, st af qt sr3fz gt 
m ffet Ç Tc rn qr few qr sz (inciscd) št (G%sf>2% Ym 
lobed), wmeg-farar zr qsqq=q q + zt g8r Et dara sq qar 
wWis7YË, sa fe qiz 8 mera qt x+ req-fsrzer (rtr, rachis) =+ gr 4 
8, wfs; qí sr eragí (segments) # far gt air ë f(xa86Y qets nT 
re (Ieaflets) gg ë 1 qiz Ca G 8 qr (frce) <ë š, sqir 
W qw<= zr< qeq Tü <a s< sq sTqrc T< gTzq gtz gfuqer qr 
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ai 
' 2 
SA Wa 
a, 
` 
ËI . 
< 
t. 
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“ 
I 
La 
l; 
" 
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<= n; —= 








¿Q saa sa 


afra (articulated) < @1 *<%% q at saq q % +a i 
gz [e= (884 #fe=r) sqfsaç <ë, StS4 sqaq q qi š + 
Zf Tt sqfeqa qg <esl 1 sas qY mr h Si 8 : sql ST 
(pinnate) s< wË. (palmate) i ° 

+ . Ns š 


Ó` 






¿i faqe fs aRS frase fas qaq 

fr 2q2—u qes l fq qqq-——c We! fq 236—a qarqa 
siqaq qd fas qia meqcfaar a9< 1 fam 93 9—qfuqq Sqa8 qil 
; fur qia qas S ST Š 1 m= zat Š =fessany eaf =Y Sat 1 

' sasa wd siç STT (Compound Leaf and Branch)— 88 Tt 
zr š frzafofaq s8l 8 qgsrq. s Seç ë: (q) sa ww 
ñ seqsi (terminal bud) qi gi Sfsq xirar # qg qar AB11 
É; (a) së qa % sara sag qf 38 Š qaqa fear sqfeaq <er Š 
(=== fs, axillary bud), Sfer ag (qt) saq fssdrget qi % = 


KEPOSpoFUEUI =a faqérq sar % mar ñ areq fs qd) gt, SDT 
` wz (sirar) gWarfsdr g< qr sqa q % 8 Ñ sqfeaq <a ë s< =£ 


mfesr t er sea ei ë ; (3) siqa qq % qia % ar 3 #tŠ mtqzs Ís 
+T Sr, sta f sar 3 was qi (qz) S ma 8 us Saat ZW ë 
s< (V) wrat 8 za q s< qË SW š, Seq saqq qd * WT 
(rachis) š == qasa etr ë 1 : 


9. qataq sqa q (Pinnátely Compound Leaf) —q#aq saq 


` T sa. @t paq š, sa ser-farqr (mid-rib), rg nra (rachis) 


s= Z, % qÍ TT Ñ aqa qia, Gss mq Ñ ar. fq qq, (opposite ).` 





maa Qi 
am [Cum 
g: 

() wa [ 
Egas la. 
[mg09) W: 
[ipinnate, Is 
CUT G.' 
pinmate, És í 
af [(lipr 





ta ta—4, 
fm ë 

Kua [. e. 
Kuq utu a 
KEE 
Mar 


` 






_ .. ——- —— [a 


w xt qar <a 


Xt4Tx t [zre <ü ü, SN a'fr, st, Tzrqw<, CE, qq (Acacia) 
sme (Cassia fistula), w8fz Wí wç fz xere + WY 
qrr Z: 

(t) wewwmx (Unipinnate)—Zt wrq4 £T T % Teqse 


(margosa) W %ç q%iqi fT Gnrqt qa ërfr Š dt qú et taqe 
(paripinnate, fr 133) Zf ë, 4398 gr, maqa, gË, saraq 
wqx =ç afx qapi zY s= faz gr, trtç qi SY samaaras (impari- 
pinnatc, fq 37) may Ç, W qerq, rg, smtfsár (Afurraya) 
srrefasr (Clitoria) W N 


_ Í< qea qq 84 Tq ma sir. GIT 
É st qi st carri (unifoliatc) zz+ 
g, 4# nfzasff ( Desmodium gangeti- 
am) 8, s št sim gI E dr fzrir 
(bifoliate), ##% feqe (Balanites) 
s< *+r= (Prinsepia), 8Y< *-4r-xdr 
T=Tq W; sq dir qows Cr É tt ST 
frqie (trifoliate or ternate) 
wr É, 33 Wm, qhra (Erythrina), 
ane (Vitis trifolia) 8 1 fr mera 
S srrcris (quadrifoliate), q=- 
sr: (pentafoliate) zt sgri# (multifoliate) gt zr ë, sa çT 
wr: qr<, qt zr gÍr qala grr a 

qe t qi W qisqi w Gem fafam Q( td É wqbt q+ see 
(Imdian telcgraph plant) # Ti qY #zar qa # Sia Erif É, Tera 
3 wm W mríi gs s< qrqçezr (sprout lcaf plant) # wç % 
qt< Ert ë 

(q) fzesex (Bipinnate, fe taw)-3% gq8r ss Srge qart 
Et, RqtY me<-fazr frirz (secondary) zt z=ra +zár fz" sTqris 
weer ama (gra r(eetü, án aqe, (deaca) GSS (Afi=zaz25 
gë (Persian lHlac), #rçrzr án (Indian cork tree) == 
fafaq (Albizzia) %À 





fr ta2—ars mr 
fra sa 


LED 


J s tyes Sam m u ns 


< 











<< aqzqfa sea .. 
| ; faqaq St, st3I4 
; (8) Daqsaq (Tripinnate, fs qas) sa qi faqaq ë 


A, 





qaq qA faa saa—qsqaaq (gnqaraq) 1 


 (mqnqaqa) A fa gau—fgqaaq l < 
i s 
fra star (secondary axes) qta s (tertiary axes) s 
TY gi, aa sqa st <ë gl 
Q saa qurqa waq g; S Wash 
(drumstick), s< #<# (Orozy- 
In) š 
() wgšsqa ( Decom- 
`x pound, fa sas) st f qur 
á ar % sf qarqa, SI qI sq t 
qzdm8 s ç SW, TG 
safar, sarta (Cosmos) w<aií<. Bus gaasaparasamaraqa 
1 : . . : 

q, wiraq saaq qü (Palmately Compound Leaf )—faaq 
saa qñ sa q 2 maq Š faqaq qiq=q % s fst q< saw se gq *š 
qis Sà <ë Š, sh qm st arama (common) fssç % sr s< 
Sk gu 8 = É, 38 gaa € safeat, š ša (silk cotton tree), 
= (jupin), wiq (Cannabis), 8<8< (Gynandropsis) s< ge@g% 

Polanisia) Wà | N 
k % srtar< së waqta (unifoliate) #t #@8r g, sq f 
eN: qis qi qza q< qanra <eqt ë, SW #r4, rf, sTPa<r, sens 8 ' 
qa <a 8 Tár-Taft, fqqlqa< sa sT<feaa aragat 8 Si qas 


. 3k 





maan... * .*... `° EA 


: ——— s... ........ 
, = —— a. 


1 ——— 


< 


' 


l: 
yz T * 31 
Q n 0 





mx 
Waaa ;. 
LERPISIPIOU 


mis (tiblate) + 
sO) 1; wm. 
tunka a; Q, 
D sq 
uka 
[Ong š 
We-fanis q- l 
ua qq wm : 
un Ñume) š. 
BM qta " 
wisq 
s. uy. qq 
sa0eQ04 


TÑ amaR( 


q mt qt 2 


qta Š 1 Yt qf $ qËraqt sqeot tq qt TZ É Ú | 8Íz SY Tit zŠ 
Gl qt s wi fgqsñe (bifoliate), #Yz zf df qe g El sy sati 





fer vas, fx teo 
qrfsre( qarqa) qr taeo_gegcsr #qqeqr8re qi few 4a8— 

W mt sh[eqTT* q 1 DT YYÁ-ATFTÇU TT VT TT STT qL 

q, sr tq 

fra; (trifoliate) zz, 38% fa (wood-applc), zrZr zt (wood 
sorre1) #; wç sç g( Sr wgrtqws (quadrifoliate) %# mmíffezr 
(Marsilea) 8; wgwaw (mautufoliate or diçitate ; fr t32—- 
t24), wç q] nt sfrr qww sm míre Ç g& gUSW eqëY qç srrfeqt 
dt smtt wwe wz Š, SH mq (silk cotton trec),=4frr, gzgz< 
(Gynandropsis) #iY< qlaz< ( Aesculus indica) szafz 84 

#Trze-fmqi6 qaq-(Trifoliate Leaves) -qtra mere š Prqdr 
q s qÍ mTT< iG [mq qS? 9 Pre aaqi zre fra g< qat 8: 
wátrr (former) # W ga2r< (coral tree) sYz š#zt im (Dolichos 
lablab) 8 wu ser 8, qqq=r malgsq grez cç mea-frrer (qT uta) 
*tT qar Gr SY<36 T€ teri qr # fun (articulated) <est 
É, wat ferdi qardat (fatter) # #ráí qi qasa 8 shr qc 3 
we Yg, 41 a=,sreefqdf ( Desmodium) š | 

wt w wTprala (Duration of the Leaf) —q#fr #t srerafu fafam 
Er sfcsrmariws driTmqarmrqsarqrmrhmnz wm ñ sr 
(t) shmasü (caducous) T2Y É 1 sq at wr wq Ta sf zi 

— — 

Y, Yc $ 


s." 


- 








(&enedetalli) 
qa n 6 
m aaa: 
| Waaa 96 s 
uz 
IKNEUCYQSAQI 
kman] à, # 
šI WA TW sI 
R@qQ Qu 
h) mà [ 
qiwa [aen 

u RGrd 
t) wa (Radlk 
oQu [lun I 
. : ; . : : (mtu), qiz ” 
. fa 8 O feraq 7 mund) 99 y sf; 


š, s< arar<sq: ma a (st) 
(deciduous) T ga = (annua. 





faq qia fs sva —qarqq fq q 1 | imla qa 
` fr yza—quaq, Faqus qL 1 | hiq aa, 
= uSsuša = 4 Tama, 
78 S sf, gram: g saqi q, sq <ë Š q sgt (3) Fagena N 
I .: (pcersistent) Gf *ar6< (evergreen) *ëç €l aY 
wg qas se | s. . l 
(e) gmesrzqü (Peltate Leaf) —iiq88 s< qaa srar<nq;: Ç Ma. W (aq 
(sz qa qas qaa was ; Fe 35 za SW TT, s; wfet ' ikutan, 
(water lily) #t< Tq q==< fra, sena 8 qqasq qaq * w Y r _ Tim (Tel. 
! == qat gÑ aT4Z <@qr Š | sawarcr qr gare qa maq Š | a URU yQ: Ë 
1 a) q sf qaña q (DorsiventralLcat) — 4 qY qar sfi< 1 Cala m 
bi qaz fs at sraszga (horizontal) feafi š gt s< sT& #fr< far CR 8a 
u, xz zas š dt s= qcs nf qeëla qd zq š 1 qos sf qe q dr at Quq) W š: 
 .. s= Era sa s aqa sfua dre qr qtíqq (illuminated) < | SO [. 
: j: ... š, safea sr =a sq fra qaa W qf aq gQ Id Za SU qasi : Uqa aa : 
. v. . š =a == 8 st ac s< dir ë . u 8 
1 w s (š) wateqaq q (Tsobilateral Leaf)—sa qr sara . iq [ml 
.` 1 maawaq 


qat m wat < 


(dirccted vertically) £ wr x<zir É, S w£ mráraniy qhi 
W dt st afra mz2r Ë mire q gi mrdiqcacac fr 
xz, vnfza cart m Srií magic Teee re cm SYCsT=Ere <q T 
st šufimgi q <t sag si PY 1 

(v) w=ft 4 (Centric Leaf )] —*< qt maq #astrrr< (cylin- 
drical) sYz zr (dirccted upwards) sr sritzirt (directed 
qdownwards) Er, 4# rz (pinc), ez, wes W, dt qr s 8zfr 
#szr Ër zf qdr s< srce mraq šrfr gir ë V TriPz wç qq 
aire mr diga Erit É à 

(%) wewaña qa (Caulinc Leaf) —arqreea; sfeql zre s< 
ss # arq4raq (acrial) sr š ear z=əirË 1 Gdr qfuqi qt erefrz 
qç tÇ V 

(s) wawaq (RadicalLeaf) —Tgqtti, 486 (pinc-apple), 
wadrwr@ (Indian aloc), ##ferr waqra ar qEer (Jgace 
ameritana), #á* Tufzfah (liics), wzarfz #, set qh (under- 
ground) zar # qfstqt et mc meot dat çP ë arz Gr mir ¿rr 
¿Fe re r fam ce üh xa qalwrqeqqarr ai š sfursc ce. 
xr iqi t qr sat 8 t wr qhe qz meni s< errdra q St4í 
qr qr rr Ë, 3 që, TGTI, veqrfz Ñ 1 


q 6 #qr=q (MODIFICATIONS OF LEAVES) 

qg tr qisqi ay qfaqt qaw Teaaii Ç qfcafr m waf <a Ç 
sz firtftrq wa menifzt qadri š fradffrer Ç: 

(t) wš-ma (Leaf-tendrils, Fr t'aa-tvs) - re qtqi ç sFra 
sa, erç mx ma: frrz waf? ( closcly coiled) tega s 
wife rr g, Se G= (tendrils) sZ QI e gR9r arü2r 
sm Ë src fesir sir argr m= w Fr rima sii qr or qirçe (scnsitive to 
contact) Ü É+ swt zq gg fesfr srrü qry WO q srrü d 
Te qü Sre Geo (Frr2) Er qq g shx qh Tt arar W raray sar 
É, qs1aqr m sisrt geqreifor üt Tri 1 Szrzeand wz< (frt yaa) 
š Raw snRz xt sirç s qrit Kt aspi S gqGafrr zr kt Cros zt 
Tzršàfeqr (JXaracdia, fq tes) sz faaaifirar frzər (Bigaoria 
renusta) (3 qç Gjerdsl zr € fazer aroh <a k pi £ sü gn g1— < 


— HKIINTT a 


K atas Sawar; 


1 


x = 





V 





` ¿¿ ⁄ waf qa | nn) 
; 2 I š "r hi a 
Hg =s qia (terminal ]eaflet) 688 =a f< <€ Gl _ _ Sapam" 
(Gloriosa, fs4 gu) 8 qd Sr (leaf-apex) (qa a 


š =a <edt £ A ` weqtff (pitcher plant or Nepenthes, fa 








a 
| m 
I ' 
1 “s 
i 
' 
faz QV I fa t" 
faz qà : 3 s. 
=qrafeq fani: qq weg1 f vea—s< st q fas : saqi 
sr& qw asi Ñ e=qrafe é qa A f Qe : Ñ ta—a 
s. I rz sara *( u WDT1 pa a sma esa = Í Vgtnlln 
2 .: S w w, q sm s 8 =qr4f<8 SITaT 6 1 : ajismuqa 
f S s tua=taa) 8 qiq=a ata: 88 at a zar Š s< (pitcher) Ñ ena aqqs 
i s= (upright) fat 8 <q š #mf<en (Smilax; Fa 082) U [babery; 6 
Sç S atq=8 strar< % saña faz sar ë s< g6i qat 8 <t s= ser *€ 1 mima, 
šA sms sf aq eq $ Sarg<s ë sh(SY qe< (Latlyrus Wiqu 
aphaca, aw te) s aq qt g 8 sqrqfss V sar é sr<šr qd Wala 
. sas sqa (süpulcs) qfsqi *t #r4 süə' ` D. WGkuqsk 
ç aš gz qr Sisa (Hooks)-faiifFr sg a=r8 ( Bignoma unguts-catt; N = ! 
. Ea ze) ñ tea asia ia aga gs qçs sea ghi 6 safe Q s Want 
3 à z sh fas š qti 8 faeq-q8q Š 1 š ew g *[ #T% H se sq ë Yws00N 
... syz ariten $š fq ararces tq st #tq *< é 1 < 5=a(< dat St <IST wake 
2 li . ayqiq fr sara q së sr 8 ! _ . Washawa 
I. .. (8) waw (Leaf-spines, fs# çv ¿-eya,) #2 didi s qf qfa- . wš She 
. ,. Jar at š fs Wa TE8f% sisa Š =qraf<s Q st ë 1 s ñ= _ 


| f . 
' WWG 
` . f | | 


i 
i 
i; 
I 
a. 





w qt qY <<x 


(spines) wz š #€ qFedi % eqrez š qa < atq w fa tar š 
fs sñ feafç qrqr qe qfaqt ar ga, ar sa sia Y QY, s< ma: 
S Tua Ñ 6 afer št gur 2, 3% ar<à& ( barberry, Ëq tve) 





fe wç far vo 

*qraferqai aw çwa—qTafsqr at qsfr-smrg qat u= q eqrafci 

fan qwo—famifrar sasezrs— qr w 8 wqrafcra 
% gedy üz (lowering shoot) #, star (prickly pear; fas 
¿ə) Warqrcorqfaqt eq (asfa <gdy ë st<eseq fir< sndr g, #fsa *uea 
fer Y gqeu qferqt 2 S gqiafeq <t g, wy far azad 
(barberry; f te) W qi ea es z 8 =qrafe gt arar ë, Sfrq, 
we wfs aY qfaqt qr gf g 1 seqdrar QY dr eser 
Yer š, qi aC q; are % fsart <, 4W wqcw2r ( Argemone; 
faza) q,saqarsimYefgartalqiqz, qg qarar& (Indian aloc) 
slrç +tegt nt ata ( Agaze) 8 À 

(3) wesqw (Scalc-Ieaves) š msrefrsam (typically) qa, 
SIer, sqa fasáhaq (membranous) s<<arg š, st #Trt=a: wt xq 
w mer Gr er el Wr ws Trace wfeqr Yar se, r 
YE ar q feqa <adfg saan wer a nhaw war sz ç g, € 
qrrq a aasreriaritaqraraqartsraqzrerei werqT qf 


*eel, qi mpez (rhizome),=% (tuber) qez siç wq=ssši (corms) - 


W emre: qm ma gi š qge% hh amda mqin Yaqa ai 

















qo saffa ste 


qi q<pm drdi, 3 #rarads (dodder), Tear (broomrape) s< 
s=mkar ar 398manr (Balanophora) (Rf88 Fa š <e-8e). 
zf 8 3 g% sdf qfadi (vegetative leaves) #Y Ñ sg % wQ 8 1 
=<, dq, <a< = qar, searÍz š fst ses ( bud-scales ) *fçr 


N = sy ferdi Š aru (ses LSSSe 

m sg fad 9 <a Tq 8 1 w<< wg * 5 k 

_ w“ A. - w " " y 

qz) qa%, mes qar fassraa g 1 qd *U sar (uy ede a | 
gq fan ¿o—¿a) se uta qu (cladodes,šaf88fss so) g qfstat nra:- ' 


N q 
a 
KA 


89 í 








| 8 
I S: x J TIT wl 
Ç 
' | BR N G.L 
: ns w [wrial) 
a i. WS. 
fra qva—aa, wrafra qfaat fas tya—cist t qi faqaf .. 
+š 3 =qraf<s == faara qa Q x. 
: mq f 
qfeqs st seqfsfaa <airë 1 Sfaq nta: 9 qair, ses qes Til 8 eqr- Patu, 
; i. sf gr sr Ç, Tš sara ( Asparagus) 8 1 ssdršles ( Equisetum aT 
x s< #sar&ar (Casuarina) # ste qq wa qis q< aTaš (whor]) Gü kuq 
iS — 8 Q 1 s sr (Tamarix) SŠ qüqgres qes qa su s hast 
ha 2 < gi : Wa ! 
(v) waf qa (Phyllode ; fs qwe)-—arefeqg- Sra zt 004. 
— sas (Australian Acacia) # quiq= qt qr (rachis) #*T fŠ = sTrsr yaqa 
”: l: =a fafufes (flattened) aT qar Q< qçfr st arafq qaw s< Sar Š qar bg) 
Y. | Ss6rérrgar drama el sa fafufor ar aqa qdiqm- ar Ha qutin Qan: 
| *wematdi amfsqraqm t amma sh añumasnaQha | Saa 
`x. y. i : I i 


` 


— = = 2 = — —- ——  - 


qi nt set <€ 


sazfa (secdling) saear š (zar šQ €, m zo etdi Š aqa 
sqa ü ir, fssq wh EY fe ar €V ag qwifra ws gr qt 1: 





fs quÁ—refeTTstfrmr 8 qmfaq qz sr fasti +—, 
qqsq qohfae s= =qraafe ; =, qiq=a s< nr qmi 
qr W eqrdfcri 


ma * Gr sç É, qwtftrt qz wt qa (wing) qrar<a: 
s< (vertical) fzqr # frzfaa gtar Š, mf T wr mara sur aqa 
< + qz S$, GG s wT qloqTT (cvaporation) *wT g( qt Ç! 
wrgfeqr qqw sí em qÀ eÍrdrr ë, r< gq 8 wmifaq Ta 
qar sar ë 

(W) wz qr wews (Pitcher; fqx qw4—-t8a)—-wzqt (pitcher 
plant or Webenthes) 8 qr wz qt went ñ eqrafea gt r 6 1 wa 
W6qor qz Er Š Sr zq 3 Tr 9=feq <eor É #rz er ian fz T 
xuat Š, s< sa%t srar&q (basal) wr wt $ sara fsftfza eat G 1 
Twanda st qe eracar í wo %;Tr q7Tp gar 1 Tr 
*T xá rt Q qTzat SÇ qr Š 1 wzqdl * qr ++ arerfxírq' 
Y= š É FF 92 nT Gq 8 TX TT EqCTZ 81 U QTPTC qTDT 
wt % gr sd £ zqeq ë #Y<z q554 qx #ma; ( leaf-apex ) # zz+ 
(outgrowth]) #t# g Fm 1 qWa=rq=f st 4# % Gurt #tzfzs 
<a ë, Tt Tr Š, < qT<9T q Çq St TZ; qr fzar£ Zar É mar <t +T 
sifs=qazr<ewqar Ç, qaiqr< ñ faafss rare í 
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sts nets Ye. 


s V. 
ep aa w 


n eranen apaq sisSLsisaa 


n 








s s=qfa sea 


qi t Gs 8 C qTesTsrts =qTr=< g qrQgt sq[<Qt (climbing 
epiphyte) fefesfzar <qəñifsarar ( Dischidia rafllesiana fq qw9) 

S feat 8 si ara 8 gram qr qt ses m qfFcarr 2 % 
33 $ am Sra qat Š % ç s 88 sia EFT Š 1 Fa gat qafu ntarzrar 
q SENI sqQ=frfr (Jepenthes) % qara ss ws araraa fz gtar ë 
Sfs Za Z4%4_8Sl Star, Seq gaa st surge S= us war st fsrar 


SF £ s sa st six fst ¿Wr 21 sGsw E fsq< qr der 


(cavity) # q T qr qg W%% G<er ë s< qq srrár (branched) 
ZT Ser š 1 qqiayaYgrc * ra wes š qr sÇ Tl wq e> Zr 
ss sifzat sgr sszsr mc edtg l sr š+ qas srqshqar (absorb) 


asiq q 





fs sz . fas 
fq q6q—ñiWefts qr qta) 


tua 
fs 2ua—s | 


N (9) sma (Bladder; fst tuy) -qsafar (U. tricularia) 
8, 3) G csTdr sq (floating weed) š s< STëTS1 8 qTqT sTTar Š 


*ç 


"P 4 











fatua 


IEE LIL 


HC T RT 


x 


A NAN IRE0g2> 


#P sx v.J 


L 
qd 


Au s s 


— 





fr tua—fzfesfzqt *q#rfsrqrar; aš are qq +ost set gat 


ser za afsre frrarfaq q tiza <a Š 1 rit t yg siz wqr=afca Srrc 
<< qr ATFTq Š; SSFT SCTHT AUT Ë 1 “$ nz zqTrq Ç qrWT4rr 





fer tq —ch—t Jt md qíza; 
s< w£ sq ws sa 


grc (trap door) rat £ Fr Ereç_ +T sdfq dz s s= ñr 
| Ya +< Tà Z, Sfra arc adi st gari 1 " 
, . 


A 









i aq sea 
. ] : qa 
=Ñ qa QFal9 (pREFOLIATION) L Qasa 
== 8 qf8at (sa fafa š Wi P CaSkuuhkisi , dÁ 
@A s< ñrar< aY a fseststi y sarsa, STTS uu Suha SEM] PUORIR8 
a a fes Fsa qar< sf at qaqa (folded) % afseq (feqet) "1 


<t é (qes ptysis) ; g@( qq qr<=qá (vernation), #si< 
-=#fës Tae ue s8* % ss sg s=re eqe Gs 1 qi #fe=*1 H 
kanha Sas a ua kaapuAa siz 
=afea <i za q qaqa (identical) se at wm % eq Ç# % 
q Festa =a sata fs sm 1 





(s) === (Ptyxis) 8 
! (t) w€ (Reckhnate), sq qaa *( = s ESINERSKEQU W 
aa < sn <a Ç, SS SFP[S (loquat) ñ Ë 
(a) wwn-für< afeq (CGonduplicate), =< qt Tga-fsrq q< sfd 

ra: s" aye š ata at q8t <aqt š, 6W sms, wa4U< (Bauhinia), FIKiASH22 (G). 
' e 1 W gus <= ü a: m uELEg 
3 (a) Wüza (Plicate or plaited), *“ qr fxredt q< sr<- agan: 
S arz #zat W qYHD6I< (Zigzag) =ç Ñ st <ëš š, šW aq qt t) wai 
x: rs (palmyra-palm) ñ Een 
y o 2: (v) #=eram< (Circinate), sa qY = 8 srar< 2 s< qfeeq m 
| 15 S (Gq) 2, 48 qmiq qt Tá (fern) š ! | - swfwalwa 

ai " sma sa 
0 W >N (O | maq; 
la eee | 

1: - Š t) sfa 

Q l s Os o m. 1 simi 

s. S par Anaccsmaq( (sm tasqa saqi Qua. 

. f swe6—afeA f que—sseet i fm quq— k: 

Ya saf Pam q<8o—sqafeq 1 faz qa q—gafeq1 i 

C va (u) #afs< (Convolute), s< qr 8 qz W Zt qz qa qieeq " 

ran. eS SS ukaSIK SEMASA (aroids) ii mq 

. Pa ; . (s) swašfesq (Involute), sq qf # Sr4i s= +ren-fr<r at Saa URI 
_ a ər sa C afeeq (fsq2) <a Ç, WS sreaqfoqi (water. 1ily), ' SW Q. 

. .: =, PSTT= (Plumbago), sea gà . p s GRYm 

V 








q w qt k53 
.- (%ə) ateáftex (Revolute), =a qt aT=rafes t wifa fast saiz 


q<3fsea <arZ, 53 q< (oleander) g< #sr ara 8 


. (¿) =a (Crumpled), < ç afaafsa =ç % 3fsea <cr 


š T qa Ter qr Za Trár — g: 
j í Q 


fax a<q t<à3 fs 488 V tss 
q qreera s t Sas fas t8<2—=rra 
fax tev—sFamgr; fw qaw—fcwi 


(8) ww qreerš (Vernation) 

qfaqi sta que 48 fat $; sqneq wz 8 fçarš ar g, Ert n+r< 
q gt ure ë: 

(t) wam (Valvate),s fs fet at qfeat ws Zat qt as 
zr gz W zas sr É SFF4 sfzgraq (overlap) +i <t 

(R) =a (Contorted or twisted), s fs sfsat 8 sz # 
wfigifza (overlapped) <ëdt ë, s< š zat az Y zar qat s 

. faiz qat 

(%) =furmgrà (Imbricate), sz f gë qfuat gat ah ara 
frrG t afirgrfza waf st<*ə sr=< m zarqa (twisted) <<etë 

(v) safe (Equitant), << fr qfeat srret faqQu qfaqr s 
<rt gz W sfcorfsr s= š, šW šzzr (Vanda), gf (Acorus 
<alamus) kz! 


waq ar qIerr (PHYLLOTAXY) 
qun qr qWx<4 + afagqmq sq fafag fataqt W ë, faqat; arar 
% zqz=w sar 9rar qx fer <efr ë) w famata st sia wç ë 
fr wç wr sr gat qr q< emt + q, s< qfeqi r ara _ 
€ * fq ws Y wfrraq wm fg ash 


r 














I 
| 

“ü . 

U ze ! 

Q q S ná TT R 4 ariasi 6: aHasas : 


af (Alternate Or Spiral; fa s. sd. Me e phyllot: 


(u Pe C ua < zT : 
gs wa sbs T< . & a saa Q 6, S 8 azar, TS6%; sena Z=: temi [spirall 
ima, kaa an Ç 


SS > ` 
1: s. zr fz (Opp osite; F+ ass), s€ f qeq qi Li gO [succeessh 
Cut kuki Gaga <q 1 faqaq q <q iF fp 8: 








; 
sm 
im: qta (P phylli 
l j-i [grasse 
Wa (amalas, Éa: 
w, = (Tanda), 


fa a<, I Ra, Aü SH 7 


fe Q<< fa ü< fas q<8< 
qq <q HMSTS1 taq 08884 = sis < q CTl. 
fas 356 —ar< s faq tg qq <U fa 48 —8< 1 s 
q <a fq 2 <q faqat s srad=q q eat I 


š araraq: qea *T u za a a (pair) ss sq s< % #fr< a. 
s ara Wamaq Š À samsreaqi ira taqa N E22 (opposite i 
decussate) Twas; s<q=6 (decussate) Sra r4:S2LU ( Ocimum) t i 
sr qt qar< (Calotropis), 88e<, zf š Gara atë 1 f< t, át... l! 
ñ qfaqt wt 8 qes (pair) sah rS qa % Šf sq< s< sr 3 
gaa zr g A š H+[< U KSuSIS WS FS) (superposed)yi” 
= Z, 8 Treqi (Quisqualis) fÀ SM89 4T Afus fast 8 a fs 
ssh arar, qY sea, <a (Ixora), semíz 8, arar: s= V 
qf arar mar š 1 SFF< u ZY qta 8 u= sir< fa rq S1q] Tar< 
m q < faza oR: 8, 
(a) smaš8=q (Whorled; f $< — s<8), sa fs gs qta 8 sr š, 
sa qtant gr g #r< š us sira qr 46 š taraq <a Š, 49 qi x 
T Sma (Alstonia), #š< (JMerium), #reris (Allamanda), T SFF8891 < 


i als Kai 











Vl QW 


qt wt q. < 


wat (Pangueria), af 81 sit-zadr aretex s< Foertrr Zrii 

Madera carga gr iq q zar Car 1 
qe q << (Alternate Phyllotaxy) —+==r š sfsat =e 
I (š) # sr s< afqea: feqsar (spirally arranged) <fi š “aÉ: 
rh. sar armine a[ç tar Tr qa: fazla q=ít % aTar< # =ir=r sara s< 
8. mt sra s qr siz fs, (successive) qfaqí % srar< # gefr 
am dr q #8 srat ë f qi= St 298 8 qa: Soft qd % qa SZT 
I (ammon sh s st 5 Š Samar (vertically) =e xz £ w 
x wç š fis TŠ ters; aT qt frgrq q> (genetic spiral) =zT 
I! ü desa (vertical) tar, saq qfadi 8 sx qfrr st sua qfrx 

1 [ewthostichy) #Ztë 4 

| t) s<eraja w fzqírae (Phyllotaxy rf2 or a—ranked or 
¿stichous; f 06q)—qri (grasses), ë< at erəzr (Typha), 
Ñ $ q a( tárier (Raugmala; fs% 96), #zçr, w=r2 saq 
Ñ (hntterfiy-ily), < (Panda), we (Belamcanda) 
ss (Iris), afz W, dret qr qf waf % ¿ra =< fear ¿Fir 


QY" 





` 
| ë s< fern sem (genetic 
E | spiral) s qt a s 8 Ce 
qç qformq qt wwe (revolu- 
, tion) =<ar £ #Y< s= <t sfast 
242 á 8 spt Š (sz wt ps qf 
peit qTema aga) A sk dr rë 
im) : ig g<, qta asr qasi ša der 
yr # =<, áz g faqat ss saq * 
+ gam gs Š 1 s z8rç sas ŠI 
od) s= qfrrat (orthostichies) 88 
K fz š, ghi qfaat qferqi ü fasqss 
s zt) sr gee <s fzafisg 
Kk (disichous) zÉ 8 afz sfd 
; = eaf q qt fa (helix) 
AAE] wa ru cray S afesr s sa dr 8 qa $ ard £ 


AN ÑW 128 —áyšer Warar=sqafsani PSS FOUSSSSSWI 
s| ssqns(equidistant) ef a 8 q esa rÁ seek aq fa 


mm 









fg (fraction)zr<r Rfsefqa (represented) s=rsárë i sisr (mamer- 
ator) fr #=r % war4la qeqt t fra fsra =<ar ë slt<g< (denomi- 
nator) #T=zq8df (Intervening) qfq4t #f dear =Y 

ss feafq 8 Fara mee g < TnTq *<ar Š S3T s€ Š #zg q< 38 o° 
st T Tq[qT8 a< SW Tr 3 <t qfxrat st š, safe steitt stara 
(angular divergence), sai fst St =ra (consecutive) qf 
š #rs =a z (angular distance) 3še° mr 2/ə, saqiq 2 ¿o° EgT l f ; 
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(q) wq <= 4/3 qr fadfÉee6 (Phyllotaxy r/f3 or 3-ranked 1 
or tristichous; fsq *eq)—Teqtai (sedges) š stat =s qes qf 
%% suqqa #q< <ë ë sz fere =a sq qd Ts TƏs Š w g< siqa< 
Sar ë s< Ss% spf q rr qfaat art a iqi qe ea % sq<, 
sr qt Sre # sT< siYz sraái qd shd qar qas S s< <asdt Š À ] š 
š wer< diq s<q TfFraqt 89 sata qfaqi qta Tfisadi š fa=aeq wast ë 
sr af sq=t feaft g ar wfqa (helix) s< sfsq a sa #t 1 qq * 
Ra; 
WšWQ 
2 yunka 
25. : su amu 
£" . ) uw 
Ra 
Q amas 
.. fas qoq fq qeq Q WWW 
T O Sq8<% 1 fa W84—, qi <q 29 ; w, sñefrt C Ë ". 
a0qeT Yee" i few teq— w <s Ua; a, saa aqa aqo, — ` i. 
: i q fari 2 q< Ffeqa <a ai <qfeq quq <s ç qr frqËsrs O ` qh 
s. (tristichous) gŠ1 som araw aso s tA wait 2qocgar x 
192 c sn <<= qJ5 qr da-qfraa (Phyllotaxy2/5 or s-rankeq à; _ 
I ir: . Or pcntastichous; f qe3)-—Tzas š =S që qasuy sq ukta 
| .Í í së s": 1 
e i sqa wasi ë sff< fasra gsss ss (dq q s sn gs SY qaw<q<r wam a IB 
' ls < 5 eqe Sç sisa a l | SER 
| š qÍq4i % ST< sar mar<ast qz zy qarqañ hs aha r C: tà ils 
1 A Kaq: 


wt ar qa k33 


wz m+r< qlr qaq qat g£, sata qfeat qlq qfFendt W frame xar ë, 
src fs Fawsra qz % SY mari š: mr # qlr qfeat adi ë, dt nfsat 





fsrr t6oa—a, TW <+ R/u; *, #tdfrq sqa (eee 


qakaja gt qe fera <t i era: qq çaar q[w aT 7aifig (2[5 or 
5-rankced or pentastichous) gš1 qYdi # xç g<a% qrnra wste 
st ratata, qat cn Št wa zn 3 wüea amao 386 xt Q/u, 
wi teeo É À 

(qg Sri sxargqeii % siz (numerator) zqr gç (denominator) 
g srz1-wWe sg W sr zét fam (fraction) wr far 3r gs g, 


; Tt. Q, mk zarzer 8 A43...3 
szrg<emtq Ei aos sarger f zq fan E= > 


rt tt qr alf< dr garger rere aras i 3/¿ W qfrs *% fas 
qti š arqr=aaaqr s fire 1) 


qt5fga (Leaf Mosaic) 

sis qnia<i aq gezç Tq Š w$, Star siz pd s< gr Fafsra gar 
8 Gafrt fr qar qerc as faiq a; wes qaaral wÇ sac S$ qi 
st sest (mosaic) sz g 1 wt mer<dYqi q qftral qa faqe mat 
š ar gÉ qar qfza <gdt Ç ( ferdi * qaq qt free % cg z sr qa- 
wfzx_ (Ileaf mosaic) *@& ë qfaqt wt strr frafm * fq sà 
Wr wy fasq shasaqt EFY g, S8feq š aq mY Ya mrr< frazs s< 


` 
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G = 
22 


+: 
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9" <: 











Sr £ Ë š qg 8 qfs84i #r a 8 
f <q % =w sgt (over- 
- Japping) gar šV qtš< #==<faaa, 
== (Acalypha), üa s< 
are da, fs qf =t wat ar 


gear Fe qfeat sa arc 8 feaq <est 
š Sy at % Tat ñ sq <ë wq SIN 
ë % dafssqqeqfaqt (radical 
rL 1 fq qev—usersar (#cdt) 
s se tai qat EWñr Z, m Fail saqeq qd 
S a o < ëE Š, së qf fast afedi 8 canafca <t Šl sa 
"' r qfsat aga sar ñ š wë sər< W qea ë a Ç, q9 Sfzw R ml< 
| L. % Z= s gf Ç sir< sr qfuaqi % sfrs š; aaa sara 3 Sit qfsrat srst 
urus gSwn Sre l srmir idi, S8 =a@r st (Oxalis) , #t qFferat s gasas 
ss. #Fe fz sata) afssr geq ar arar, 43% =s <=qr (Artabotrys) 
.. g qfsat fz-q ras gt st ë, sala 9 Tes< ss st SS Ter< war St 

` Ë 3 srasft sq =Š qa s * Ter $ qeqer =< 9dt Ç 1 





: q % wt (Functions of the Leaf ) I 
⁄ Zt qeq qa % iq ari T Sir S: (2) Ta qar = Fri; 
(R) <tuies qar dtq s ar£r< $ £= Rq =r safegrc ar gas-=sae- (inter- 
change ofgases) s< (3) Teéft%zr<r=f8fesqsrs=rarera (evapora- 
tion) 1 ww safe qtqs qfeal Sre sat sts siqa me % =rq saf 
š, $< q as sss (vegetative reproduction) # fsà 
. i mt <ç s< gi ws see sf st arama <ar S Ter 
s; *<rš 1 =e qe faafta =n st aa Š (Ra qez ¿oə-s3)a ; 
(š) wa wtf (Manufacture of Food)—-<t #=t wtrzf= 
s se qarqi, fraqs< srë<r (sugar) s< =G, <t riq su 
5 o es 58 S Sus Su 
i s: ST Pr qr * Tg; s (energy) *T sq ë 1 q =š qt #Fer_ swt 
` 


gar ë, #r Frerai areq W Të fate. 


leaves) q#rq8g (rosette) *q 
gW š, sr f gr qd wat tt ` 
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qtm Tt tot 


(chloroplast), sif6gaTrsz xg £, aqrqrár fr Trr-sresiarsz, 
St sz: qráY qat qq W qr S(I é, sf maq (qatqi qdt=tsra 
qe afirs afer erl 3 qea sara g< g< grat É s< sq +T mara sÍ 
wr qaz qç #srqrqearë, safea tra feria urmara: çár ste q gra É) 

(q) w8l wt zafrgrc (Interchange of Gases) —FRett grer ia 
8; wrar< Yz qFTize 8 fidi TT =qfqare gare 1 sq =rfterc #T sert 
=m $ feq nra: qt + Frsdt Tae s< saq4 gq qaw fz qti š faqat 
< (stomata) zzk 8 1 š afirsa< qYdf # Re far 8 št q <q 
ë! fm 9dt 2r safagrc érar Š š srdrsrt sfre wriq-zresfrarsz 
ë! 38 Tr qç srfrare faüq =ç W shr qhFrersi S$ vrat Prar 
3 fe gra ë sit fz sr(trdraq maw ser ë slrç Trfa-zreslsarçe are 
frareq ë s< ura dy gr qYfnrepii zre ér qrz fari % fe W 
WTTT-*srçafrqrsz Tas sx ë s< sTrdtser aTrgx fires š t 

(3) st *T wm (Evaporation of Water)—Te x frcs< 
qrár t qr sraziqu ara ë sit q #r sTazmear š TY sftrg gtar Š 1 
rz sqfafzsa sr qfenit š; grer qtg< rere fzar sar 1 qz afafera se 
fer qa fadi sr qaz 8 qeq ghar) qarqa wf fir qaz 8 sTr@ü 
sa ç Tarq qq afsrg git ë, waf qd *T q+;r gTQ sag T< Šrdr qgar 
É ! qz sq mr<w gtar ë fg <= first wag < fzaq <a% ë att fzq % saq 
Qs <gYrel sf req (cuticle),sh src #t sag t< fera <gar ë, 
si aY QT) <rq # wfafcrr se z =q 8 ferst % arms srl 
War arar É À 

(V) wra wq mvsgg (Storage of Food)—wagurü (Indian 
aloe), ə%r xt sr6_ ( Portulaca oleracea) sit< rr % atas ses 
(fleshy scales) sr# st< gre qara wfeq % qaq % feq sqa s< 
1 wweršlq hii % qaq sifç q<g qfaqt giat dr sfq% mar 8 qr, 
s%ce (mucilage) sf< qrrq gaz zar š 

(W) *áqf saram (Vegcetative Propagation)——rmitf=ar 
(Bryophyllum; fq av), #ritfrqt ( Bagonia; fs 38) s< ar 
(Kalanchoe) 8 maree $; fe& qfesr sem zar ë Š qfegzza mršzm 
(¿Idiantum caudatum) s< dYérdfeqw q#sqsror (Pobpodium 
Jlagzlliferum)) srqát qfeqi %: sq qm r aff maa qha fat qt 


#Y s< t qsrít Š s< çT sq (tips) aao sc sa 












sf š s< us wfesr sqa Ge g, sñ ws qq Qa š faafuq gt 
Sr É 1 : I 
Taqa qar zt saq qqlar (Heterophylly)—sr= isi # za Et z 
q<fafma ser< sr qferat əsr grdrš i wasa wmsaw qua saq Š 1 sd 
aT 33% Ss@Ta qisqi q qrdr st É, s< faqaq Sq st qeq gu so 8 
Sq 81 WW cərár (floating) qftrat sifz ss sma (submerged) 
qfeat fsfurs marc at gFát Z 1 qsqfFsa (former) rq: sr, saq faza 


(expanded) #< sffrarÉq s srer sr waña (lobed) wt ë, ' 


s< sss ssh (narrow), qfesraa (ribbon-shaped), *#t=r< 
(linear) s af frarfsq QW Él sa qh š sm qar 
SER aTqr=< s Sr fafsrs garai SW eq sqitsnr (adaptation) sar 
STT ŠI sq q< Swa arb wu hi T dr sm qar qt se fa 
sl q qfaqi š ararc s fira a) sararat #ÜSTe 1 sr dis V+T4- 


i fa tos fa çoo 
faqsa qisti (fsw qou-wrZqavri fs qos—qqenm | 
Ft too—Sfridmr a=əfË6emA 
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w m qt tos 


W qfedt š: art srfsaq #qr=rü (transitions) % +i fast sit 
š sm ws didí, 34% zzcerfsqr snxrzf (Strculia alata), qqera 
(Artocarpus chablasha; fq təs), *rere gzQfe=r (Ficus hetero- 
phyla), weqtft 2 seqsi qf # Sex fataw Tuasi % siFza qfuaqt st 
Wnr e) wÜwfew, feta s< srár qsqa Si s< qr srá a ux 
wr (herb) fs @fpšrr gzüfesw (H¿miphragma heterophyllum) 
fan teo) wë Ç, ü St mq a qfaqlqrË qr) sañsa sa 
qr wr aráy qfemt srezae s< qarqa grdt ë s< Sr ==a=q sredi T 
qfaat q=arrr< (needle-shaped) gir ë 
wasa ( Homology ) s< safe (Analopy)—arrar 
*qafeç sf %í S$ s< (origin) * <ftzetm W Wr 
sma d; qar gnqfear qaw s< (identical structure) s< 
Wm % sfesv W sq wí sene ë; ut GTt ral Ñ gq së 
gà ë fr sr sq aqq sxs (origin) 
H us gt S wma m Š s< sale 
/ Z #rifesya af W Gam ë, qç ws m 
x V cqa qt + 8Y, s( sit wr qt % nËr 
Qam (homologous) #z#ë É) % #q 
sit TÇ í g% $ 481 dÍ s< Tda wt 
wÇ W feà qw ¿m ë, maf ss 
s<w pa g, Sr st ga Q+ % sfa qaafa 
(analogous) Zü š 1 wafeš G Gg 
(tendril) sz rt sy jr feafs ét, mç 
(t % aiqfa š, adifs swt qasa sn 
ë s< % Wart w <Š SfCG( masesr 
(passion-flower ; f 24) *% wç muaea 
+fe=rsi * saa €, xa +fəsTst % =qr=< 
É) wZ< % w est % quam Š1 sr 
wqrr<eemea $ qrq s< #fte=ter ( Duranta; 
fr ¿Zšs) % wz Sanar Gesa ë, aqifs 
Srfrst s<wqa qfaqt * ww q ë á< Stri 
wwe wfesrmi % wq gl wér.wgeTrc 
w (rhizome), #< (tuber), a#= z; 





fu t62—aratefaar 
š fq qua À 





. - š x — - — 
— — kc 









Sg. : | qo ==afu Sre | 
s V; Sh gua zu .: .a ; 1 Ban), 
1. (fusiform root), ga =ç 48 (napiform Tóot) sÉ saf ' — 
+ ' . Saa Z, siifs 8 waq FË we % sà swhfsa Q, saqiq ss | % .. 
ii st sZ; sea qz at SQ qg qm Š fs W8q s< @2 ser 
. sa Š, die sq q wqFq< ë, sa fs as T ` qt< g<áY ian 
e: =a q Š mira š =iË6 š ss eqe Š! fa< en Sas Š FF | (pnappk), 
li “n sas st q =á == (phylloclade) s#s= *T qz ta s T< Tm), š 
y ss =m maa Š, bs 8 qfeqt % awas ë sdifss % afeqdi ər mi <s ! sq ü 
“ š& fea sans Ç! . 
V: z: 4 Ë ; Wg T s 
 . “ maq 
s SET Š, ” 
s 3 Q š mÑmaet aq ar tai | . 
u: 1: (DEFENSIVE MECHANISMS IN PLANTS) f .. 
.. — arz sg SET Hetg8: q sC: asT=qfq sq wz g< Š! 


sasa dia wt qt q<a-T< $ st=gali # fsrar< 28 si8 š (falas < srmrarer 
sai s Sa qseqfu ss ed rata saq 4); sr fszəqq uqfaqq O. 
. sq wt fire % sf, qr sai qr #8 faalq qaa ghft srfaq faraq š .. 
s. aq #Y (88 % sanu W qar 8 TG s< fe gr $ #rer W srqsti ': 
22 S saman 3 Tq3 # fe art qd qaw sYç + #@Yš sqq<r W Hae dt 
” aa košssre : 


q. ataman (Armature) 


(2) *#& (Thorns), éz (Spines), Gam (Prickles) #f< 
=== (Bristles)|—t sq Ws 48%, mƏt< (q8) #<sard ë sit sara 
sasi % sara *% feq Taəfuq gq Š 1 sh2 Gent (spinous) qg 
fas fafaea (thistles) ##% š, s#rg<wtq =c (REeəhinops 
echinatus), % w*< $ ww =< s< faqarm gW g, Frqa sqa ss 
TZ sa t aT28 Tl s< 1 





———— Í 
À 
“i 
Z. 


x. 





' . | (=) mz (zfag qes s4)— f wrarsi W eqrq< Z s< dri * 
ii y ra < Sarac (saq mee gil (ússucs) N qe SU Ç ( q srq sqr< Tarz Sit g' 
| 6, (ur it st q sqzqali $ srü< 8 st naa Ta sg < (wood- 


apple) #tzsr (Fangueria), #tz, #=arç, #rəsier (Duranta), wsfssarer 





— 








w w 5 
— SO E= Sp —pinaq = sgp svi SASS as sss 
ht & zfazct << at (zftat tou 


(Flacouriia), rat (Carissa) < =Š s= qd W 9 aza ste <t 
3: fq faqaq wq k fera <a 
; (zt) *#z (Spincs; š#f& qs# ¿¿) q9faql qr qfaqi * wr w 
*qr< Ç YC sTercnt s wr rm qr, sZ sma 
(pineapple), #rrç (date-palm), w<#z( (Argemone; wfaq 
fx ta), sTTZ, qüq nT sHferq wara (Azgare), wtrt (Yucca) 
wenfze 3 qr wm Š, per (Yuca; fq qoy) S ST TT mt 
Tt T < T#@f% q T sar rr É src qrgç aY sre qgr Ér Š 
Tale G TqmT & qRG( WrPÜ( Š sz &ar Št =rqzre st s< ¿1 
Sq Yrgrc à dy s< që sq 9 gefr gg 1 sq (Agate) siY< 
#Z sr qhqi T sç Ç qew s< 
2 grr é, == siqa (directed 
upwards) zgš € sz $ sq 
8 mt é dr wz ñfra qr sr4- 
Ter afzu= gt ər š, slrz s= 
S +e qw qr Y ST É 1 S rTT< 
rq r gqaeqr sqgara T qY 
raq $ aT $ q <eY š 
(z) fraaz (Prickles ; #fiz& 
q Ye) fr izni % TmFT TƏr<Ç 
q qé SPF E, 9frr T wn: 
= (curved) £f ë s< z+Tsr 
Germ sg (superficial 
° origin) Qd w safe 
*# =e, wrq( q( qfaqi s 
#frafqa =ç #% qFa <gr š 
frt saraq. qora, (2f0rq far 
wé) wWarç (Erythrina), Wqe 
(Bombax), sf (Prosopis), 
zf š wq sm él S+ 
(Calamus, #f8 sr wo), #r< 
arq s< (Pisonia), st g? 
arti sq 0, 8 qg9 W fira siz sz serat *% fq qü qa ai š 





fa tos—rrt (Tucca) t 











9o¿ saffa we 


s: š: Waqati 
(s) =€ =a (Bitter Taste) #t< g#=a (R epulsiye Smell) — .. w". 
- > FU Ta “A 


Š ft qS =Y Z< s<  sr=Ə sqa ë 1 ser (Paederia fottida) W š ` 


sme 
=a l! 


Q s 


gz fase g, safea =š si==< sa fire sr qasa +é m<ar i qea, 
qrátar (müint), #=<lr (Blumea lacera) ; g#g# (Gynandrobsis), 
sf qi š WY šlig sraFGe<ç qeq frsedt š 1 q<+ sar srdraza 
(Amorphophallus š qoqma (mflorescence) #t( z##= + sg 
saqar< q <s gr ë 1 #rz (margosa) =*šer (bitter gourd), 18 
fear at werta (Andrograbhis paniculata) *t sata wat gar ë [als] j 
Zafšq smq4< sat grfq él qg ! Wi. 


(w) ss4 war (Waste Products)—rëfr< (latex), wes=reme, | q [ 
s=rfz % sfëferq gë s= qaraq, sqa ef, sata (resin), Gg W aN: qq q 
_ 


CC k2a3 
sq 039 


[gube], 


(essential oils), wqfs=w= (raphides) s< fufe=r s qYqdi =Y Kuku 
sfrqi * srara % z<fiqq aY i m) 4. 
(Z) setəft (Mimicry)——G q sai š ss % fed aga | 

w rq gat Sa dd a sl $ gqrar< =ç, <q, s< st8T< =t sT=<r s= 








. Ër 0¿0—aiapass qadtw< 
m. *T qoTsqT | 





waw ç 


- Fr z Gas aus. as . ! 
_ .. Tç *% feq Faqq ser QQ QI swreqmni q<w ge š 
a *eGw Qa é [8# #Sfzmm (Caladium) s fee] sh <a awa 
š . ! 


qea ` tox 


siz ff maret sraltq ra miq1n'aqa a qq ë 1 res: (Sansciieria) 
w GË siri $š qfuaq st fsagaer. á< qfza (striped) Erfr Ça 
wrrrTerü T=T ST s? Tr Pq 8JJŠ íe STT sq T< 68 X< Ç ze Š 1 
wpper (Amorphophallus bulbifgr; Pq qat) *% qerra wreafr w 
=ç qti $ wai st q<€ gë xg É, #t<ç < t + T sitaT ueq sq 
=a sC 3 qt, ri qq qr<q (Arisaema; fst taa)+g š, ñ qaa 
(spathe) g< #frerew (greenish purple) gtTr £ s< zg gq Tü 
(spadix) % #r< #ñqar $ wr £ qar ər <er g, xg q<g frdr 
qY W sq W: wq, <q, q 8 faq arpftr % srrpae sOT ST Orar qt 
arf (mimicry) Ze 4:g] 

qi #t s= <rt +a (parasitic fungi) #fc zsc qr ri 
srqar wd TY Sa ser arér fztli š fr vet Ter zar Š 1 sir # +T 
(cork) s< gre (bark) ser s< aqát xar +< Š t 


izu 
SR (THE INFLORESCENCE) 


ga r wara 8 sq tar qrar Š fe qf aa (vegctativc axis) 
39 wr qeq (TrëY T t qeq; solitary flower) w(< s< š 
st qr dt STT q< fera rr Š (srTET qeq; terminal flowcr) qt T £ 
wx š (Tae qe; axillary lower) 1 rë zar 9 qg zr qar š fr 
gefr m3zr (floral region) =ff xz (vegetative rcgion) ü fr%r# 
mr gt 1 Sci T mqsTq q4W qcfr TI qeqwm (infloresccnce) 
wat Š 1 qcTer srr€q qt qafeq gt =Trrdr Š s< Arq mire W srr=fr SY 
QYerarÉ i s“rarfs=mg (branching) # s4arç arar m£rc % qe 
Er £ s< š qrara: SY fsfaez dl q fsrarfaq fe9 aras š, srdra 
eaedsitq qr sFafssa (racemosc or indefinite) #T< sgasqsfra 
sr fafzsse (cymosc or deñnite) 


t. weardstiq qeq (Racemose Inflorescences) 

TT m9r< š: qe Š Teq ss Tt az aff s qrq =q W TT rr, Sfga 
wg qfz usa <zsrarš #r< qeq q (laterally) $ç amrfaadt aqwq 
(acropetal succession) # ser =<qr š, srwiq firs qr qaraq qeq Sr 
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= sta qeq W qe SQ Z, qt ge saqi 8 goqi $ qoq *T = wfs ` 
(centripetal) gr š1 ug4olatq goqma $ Tafra eqf = qulaq Sta 

sfrdsi (heads) # fear sr w=qr š: maq, ç Ñaraq qeq sma giu 

(clongated) #FGÇ ë; gw; % fs qar sar gfeaq (shortened) 

Et g ; SFer<r, % fs eq star Paffeq (Battened), sag (con- 

<cave) dt se# (convex) Sfqrë 1 


(s) W eq sardifisa giaré (with the main axis elongated) 
(%) wuwasúw (Raceme; fas ç23)—=8 ast # men sar fs 
(clongated) #f8rZ, #r< së qr f wŠ qeq Ser *<er É, sÑ qa q=fY 
(stalked) gq gl srce qar g< geli Q seds% zT qan qoq % 
== qz et g, S9 TS, q<ql, Sler qsdrigv, *<sr (fever nut), 





fz 243 
WTqOTdYT qcqmTi 
far 1 ee stat (artefa) i rs taw-una str aqa (sefa); 
Ër Tan Sqeq qq fia; f., adi soq gq faqg; q. fz., 


fra C fmade fas 
far taa-8ker qeste<ç wT Vsa; 


qeq qq fqx; s< sq, qq fx t¿s—waqa =T Traer qis 
sete i Sq Cat t Taza sT6T sTT[ ETaT 
s< g, di ge *T sqa usasqa (compound raceme) qr 
ass (paniclc) #8% ç (Ra fsrr a9q0), 48 Tez 

(R) sat (Spikc, fr t¿v)—sq s aq sm fs ter Š s< 


ë sY< qis sr quq sr 
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a 8 (ll 
ah TÉ. 
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gm 90 
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sançeq qeq qi 0Y2 Ç slrç s=ššq qefi ü s= qeq Ç, 3 urash 
(raceme) 3, Sfr4 qeq sq (sessile) #r Š 1 we wergçm ser 
qr rg; ( Adhatoda), ñyerš (Amaranthus), #zšfr<er (Achyranthes), 
waf # fqeq š i 
(*) rum (Spikelets; fr tew)—8 gg gr sTfrar š fst 
gt za mar É sir< aq xt gg 68 s Yz Ë, sierra, sat, qrauder zt 
sqa raya gq 8 fazer <a 1 S me qerzra qC2qeq aT aqea GY 
qeyš) qr smq3 smqr< T< drqzrer ar fq (bracts) srer 
ser £, fsataq-faqa (glumes) +sgrš, r<? qa 28tiuToesrefer 
xwdrë t wš Wah fr # šrqw-Frrr (glumes) s= (sterile) 
gy, Tak gk ñ gsl qeq Tš Yar, sreeT6rsgeqawfaqT(empty 
glumes) zà š, Sfra dra<r sq4 st q q. qst qreorscar £ s< qeq 
qf qt faqsa: (flowering glumc or lemma) s=gərqr ÀV wet 
qq-fmrrr maqma % far Qa ws git Ət fsrerst art frqfigr (bracteole) 
Teqa <adY ë fra) saa (palca) *üë8 Š) sgeç,faq+z (lemma) 
sç (palca) ñ g8rqq <qqr ë 1 swrcadl qeq <q g+r< gr saq 
sefa % sç <a 1 qeq sç gq-Prqr siasa qç qr Ferqi qfnrqi 
3 faqer <ë à 1 arqqfeqi 
rq $= š; qzer š, szrax<ar 
wi, Wir, 8, wat (Sa), ars 
werfz q 
(*) w<Q (Catkin; fer 
tes)—a zà qq ste+Yq aT 
Frezdi [pendulous) ser zršy 
ser Š d Sq@ qsfedr qeç 
“(unisexual flowers) wrer 
mç É, wamgqnm, s 
(Aforus), =a (Betula) , gtz 
(Quercus) sanfz qÀ 
(w) #t#@ ae (Spadix; 
fer tae)—Ta í gç wTras 
se qm qË Q, SY Fr q£ 
fr t¿o—zTeqriTqq sy gq Tati ar sfuqr, q#, qta: <a “Tr 
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— "S. a " Ne 5 2. ; Í qati 
A. OE “a hj ; f I 
K 2 s A144 Ë I ë 
s 2 2: 82 | . aat8isa1i (r 
12. | (brightly. coloured) fqq#i zr<ri wgqiq8 (enclósed) <=. é, la lalt (apu 
7 Q fas qaq (spathe) #*ëš Z, 38 s< 98% % qhi, #er s< sat ; 


(palms) WI z4% sdsrËr Sa@ qadar qtqi G qrš sm ë 








l ` ; "k 12 T: sz 
| (sr) Faq8erga gfzaa grarë (with the main axis shortened) — . 
(s) wafmg (Corymb; fs 2¿¿)—s89 Ten s siarras =lET — sat 
z #tarë sfzera<=sucqí (lower flowers) % qeq qq g=š=sqsqi (upper .. munaa ` 
. flowers) *% = š qq s= qta ë, safe s< qeq saraq gs sak 
' sI 848, 33 #=tzq= ( Tberis) s< are-qerax (wall-flower) #'1 I S hD 
| (s) gz (Umbel; fas 22q-q6)—sš88 srafis sar #izr ar gfes hl s 
' él seqe id qcssi=rqssq8qrers<ard nh qaq qe saq SB00 F 
šr sar # gre'1 ssfssq qeq ws arma faz (common pot) # aslmam) 
1. 8 @š gQ fas aq qi ws gHgurfqqdi sr sgras: (whorl) #tar ë PRIETO, 
—. | i tham a 
s 3 | 
2. ; 
i e SqEspae L. 
3 s 
| fs 2¿¿ ` fqz taq fs q%o 
: fas Yea—aaftara (amta) ga) faq ñaq—ua KESEREZS 
j ; fst 2qo—ma 3TWT=T =*F | 


sim fs (involucre) q+rarë SY<els fqqa $ ar Y as qeq fupfiior 
Et ÉI Tarer g4= sr lar š (sas gw; compound 
umbcl) s< Gre geç qrzw Gç 





q: q g, si# slG (fennel), safar 
1 ; ñ ; (coriander), sz #fr<r (cumin) qTrsr<, sefa ay 386 ST3Y<9r 
18 T 8 arar (#rarereqsw; simple umbel), s< s= sar sf 
F ° : Hc TT< T< š qS 48 (pennywort) sr<sisi qfirat (Eryngium) 
I > W www,qËmrgs q(Caeharga (Umbelli erae) *1 qsoa 2 l 
` 



























qopa ka 


(s) zü qeq aa fafufea <a ë (with the main axis flattened) 

(¿) wes. (Head or Capitulum; fs t%4)— Sri Tq sa ar 
tq (receptacle) f=frq (suppressed) <##r €, #T< =+ qar 
ü art š, qat qeq (Faz mab qe [florets] +Z Z) sf #Tedt GIT 
š Ër % zre $ wq2 <s q< sg S < Š 1 saq arq qr aFI& 


"| Tr W Sci é é #rç s=r& ei sr ar si rŠ) maf qq 
TYPE UT; qoq Ç sn TÁtq FIT Š, SF ar=ra 8 8 Ted, #ap=dy qe 


(goñ)* aqata Ter qeq SY 4r< $ Sit ë : <fze qaqa (ray florets), 
st sme qzrsrç (strap-shaped) šš š, #r< f< wes ( disc 


#m j Rorets) st %=fq afewrrrç (tabular) geç gfrš i mee í a Š 
=m] Wie ore Q gqh 81 rem qg: qrarc Š m+ qr afurg rf S 
Jy | sr qfenfcs (surrounded) ser š $í ras (involucre)=+ ë 
m | QF qe qas) mere qerra qdwaJagə qr weñfs2r (Cambositae) 


*=( #exmq (a2=rgcwisi, wq, qar (marigold), (safflower), 
ua (<nnia), mt (Cosmos), wr&šq8 (Tridax), wanfz 
Y 8 Q), ww q4w, qü, Tara (Anthocephalus), sent š sñ 
qar mr É, 

W qay qfomt 
(perfect) mç s 
SeT%T Tt sr š 
w QW š, Sfer mz Ë 
qrfre ¿nl S ren à 
št sir š, s< sta t 


+ s: e 
p. fer t<1-eori = Wr qez (rra aY r, 


A femi iz feq $u xfvq gore T448); w < 
asam Ë: r g2t fci qay. Š 
¿pi) €, Tree sTŠe qz š a: j ikukuu kak: 
b Türi q$r T| +T 
m ¿ T TPT *< gra Š 


“se: 





+ 





pn 
22 . : “27 jin 
q, sgacšsña qoran (COymose Inflorescences) — ” ass 
sati qeq 88 ñ qf as qeq Š qa S fasfua ea $š mrer sts d 8. : asp = 
SISIP sit<qr= sa (lateral axis) sf, st #qeq qeq — _. s. 2: (img gm ; 
š, q qoq š qea Qs €, <8fsq say qfa sr e8 atq i Sas q umma 
SPSS SIP kus UAekuaESASSESKIISIKISSSS mu; 
(basipetal succession) % fs=faq gç Š, sai I: = x : , (buo a 
F 8tat Š s< qrsd gq gs qr g QRY e, at Ct saqi 8 qoqi & fgeq 11 mau, 
Tq aq8=z (centrifugal) #ar š 1 sga9ha gan qas (n |. .. 
parous), fzswsñ (biparous) sr qggz (multiparous) ë sr 81 . 


Sawa an 
sm SORR 
TWWI W Qa 


(+) wawas (Uniparous or -Monochasial) f f 
sqa —s T< Š qeq Ñ eq SG st St=s q qsq S dl Sre ë 
a< sz G T< Ñ aë u= SY qrsá ST Sers =<er Š sTT <= q qsq q SF 





KHWrn Ë] 
ISl qm s< sw<s[ sm sf gs a< Š, srafia ss % sar, wm Wes, 
Sq a= €Y St Seq <q Sl Waq qeq=lar gl marc % QU qaq Ç kz1t 
—=ərr< siY< qfesqara—(#) sassa sa (daughter axes) B) mag: 
T. ; HW, 
' Wema uqa 
w: ultu a 
; Í QR sm. 
i = a Kun 
i 
S i0u 9 fgz q%ə fga4 s93 fq qav 
5. sga=isfa qora, fa qsq-feasr agasia i fas qq3-4fsrar 
1 s a : qea 1 fas tav-meerq qgasiu) 
| L. 2; Sq%ra< sf qa S sera gir Ç s< sq = Š wz Ter< s Saw 
a I : `: (helix) Tq g St ssañ #=əra ar nita (helicoid or one-sided) 
: 15 sgq=4q we ë (Faa +%v) 1 Ss3 ssrgcu #rüfar ( Begonia) 
I. “ 





. t q —, 





Lus tt 


a N 


Wdifeur (Hamelia), se (Juncus), sisay (Solanaceae) £= * 
ww dYq( g, s< fesrdrrrfesq (Jemerocallis), were g faz @À 
(*r) st aTqattt spa qarin qrrq] $ fsrrfsyy gF1 ë 3Yz =qez =q t 221-3a 
(Zigzag) #rere qí É d < w=r< $; agaeirfrq qoTma qt norenr 
qt qwrac-qra ugucie (scorpoid or alternatesided cymc) 
(fem tw43) p2r 1 wak sqargeq sq, G0tqr (Drosera), gaec 
(hceliotrope), fat (Freesia) ,çefz g faena 1 

ararer qagqaetar (monochasial cyme) # s<r<qd4 z (succes- 
sive axces) q8% #-W4 ar qw gÚ Š Sfea qamara % dx qf w fç 
še ro sta gt st 2 siz Sq seg a Sofra at qz sz (pscudo-axis) 
ga wq mrre3aqerruayrqaqanitagxaciq (sympodiíal cyme) 
wt w Gracie wq % 6 W Üm aY qmi feafr qY 
#a5<ç qaqa qea i siqwamh agacia 9 faqaq qeq $ fare 
sm št É, SfFr4 mtacifur eq W faqw qes * wrarc q< feqs 
xe é) 

(R) zas mfeurdta qagacas (Biparous or Dichasial Cyme) 
— prt m qam Ñ Te #Z q+ qeq W a Qtat É s< qY qf 
ws ma Ge šíi qmi sç suc sr é wh mere sqa 
war ë (Few t89)1 Gw gzrgça far (pink), g<frr<, <wər, sr, 
sipi, wt *rs=t (Saponaria), wzarfz W faz Ç 

(+) ww wr qg9miyq wqacqwe (Multiparous or Poly- 
chasial Cyme) — <# wr % azar 
Sq W dr neq se9e Wr qo Š ara 
éa é s< wam wes (daughter 
Axes) *r w sta (Q( w afar) sera 
Ter 31 fç sr merz wr sqaqre qaa Z, 
w£ qr qeq $; Zaw q£ gt araq fsrÜËnr 
ËY Ri $ res segol gr GT: $; sTnTy 
Sm) fr sñ gq gm W cm Y 
qea ma ë, qq aymrdrz wgqaait 
gemma 8 Tiyaq quq sak qg fiswnrÉŠ + 
w warç src @difear Qziq (Zamelia 
fr tsu-q6 qetareY patens) š Fear£ zara Q V 





`“ ` 





3. fasw. marc (Special Types) gaa ` x: 
(š) #mëfem (Cyathium; fas t4<)—W w faqqq marc wr 
qoq Š s qa (Euphorbia) 8 <Qrsfta [s<rg<eraq ereqra 
(poinsettia), fs (spurges) seríš 2 | sit< Taqa (Pedilanthus) 
W qm Tm ë) secar q gs cat š sTr< *T fis (involucre) 
gat ë fas qtaq: TFetea-aTqs qÍsaat (nectar-secreting glands) 
eÉ 1 frsmasaug=frgsq (female flower) tsa (enclose) 
<q sh sqarraq S= q= 8 feqq <gar ë, ql< sa qr s< rs 4< qoq 
(male flowers) #ë =i (stalks) f -feqaq <çq el “gë sredi 
š f =ft qeq #a ssqt=a< (pistil) £ sgrfsq (reduced) gt mar ë 
s< qsT # qgrFrF atqq (accessory whorls) +š gt, #Yf< +< ss 
u qahsa< (stamen) + : : 
seru št war ë, q 
zg saqi Ñ zç wë qaq 
ç f ada <a 








= 2 
wass 










e "< 
(pistill) qç < gç *f == 
freqr saqr ë sit< al S . 
qata (surround- kaa 


H 
A At. 
. 





— = 
š 


l t i. ing) uç us =sqfre- 
67 s 1 Q TW OT€SET9TFreqm s< fq sq<—et qr sr meffcuri 
ei Š ns a< s %, waf; <, wam sr | 

; qq Z, të S< ars S TarT- i š . S 
5 t S FT r arte së) 8 

| (stalk ) # gfsñfas (articulated) <g9r ë s< sas aTar< q< ww NUs8p, 
=Q ser fq (scaly bract) <ë 1 #% mwerç $ qeqmw Š geç aqak=a lzm., 

Sa (centrifugal) st qgqeda (cymose) ww # fqsfirq gI g, wz 4 

.. feae eft qoq qa% qfz=e ger ë, s< ssara W qasr< (T< geq) sy fr 

Vo ` Seq š IT] s< fera gI ë s< sq ° draradta (marginal) sç 

| qfeqaq ZY 81 — 





' (a) uk wu (Verticillaster; fs çaə)—w fzsrrafwq E FEE2151 
s". a (dichasial cyme) T Wqfrq (condensed) =ç ë, s< wwš 
|. š st tt SDT sTq=f SQ sT qu %: ma Š ww sg <Esr Š, fray 
i: “4 Is tÇ #Z sraq (false whorl) =r=rer Š! MTT STT (Sq sar 


` "s ¿sem s 


* PS aaa us Tau 
*. T; —— x. ": 





. 
3 
š = _— —r 
- - — +——n t <= — ——— 
== a Wr... — =. — = 
ger tto 


<= sq ë a< Q sirar s< saonfí srarq (succceding bran- 
ches) ertafer west w 
tas qa-Gr < ure 
sa A ww mer wÇ 
oren qerft +e zt Say 
(Labiatae) % *%£ qti 
& qr wm É) xw gw 
W sf Daa€ QF8Y š, 
wasa ma qé qi SaY — fz aso-Wfwa st wk wna 
kkSi w gat $ Bç a. wf wm; w, waf maq =t Var fan 1) 
qm wQ ë wak san 
S< (Coleus), qtárr (Afentba), ggg (Leomrus), ter ge= 
w (Leueas), waf ü wm sx 
É) üw q wnfw waar qe zorza 
sgasqar (dichasial cyme) # 
gf < é wq Pg sweat 
(succeeding) wam gwfafr 
ke U 

(3) wmw=zeaa (Hypan- 
thodium; fat t44)—w& sma 
(receptacle) w gfe< zt ztrrər 
fç s sgt (cavity) wq 
ë, (aa west š cfr sme Ta 

w. q<q9; a eqe (apical opening) @ #Y< qet 

i - Të t w<< fafa (inner wall) 

# fera t dr pn a gratemifena Tg &, Si Tresa (Ficus) El 
(sarmgemd, q<az, dias, wemfz) 1, waq zt get qay * arqrç q< s< 
C qeq zz sqeq gr< % qur fera git 81 












š C SSSbu au 222225 . 


Wasqeqafiaq CFSK2CID] : Tasiq -s=r< 
—usa9ta, 3 qatqa —uswast (uwardy) . —stFca, 


1 ° = 
—a, St ser 8 —#sərsr=, . 98 Ta W 
| sa ur8iT sq Ff 
— TS < s 3 
| kuy D. —qFšsa, sts š 
—Tsr, 43% qis W Se 2 us ea — f qaq, SS 
! #fesr=m T S 
| : a ` gss%st 4 
ss: Tis, Tš STT ese e ws, i 

—TZ3YYSTI TT ST. 3: Q . 

: ista 60): —ssa=fsqa, 
| u. u sq Y sisT< š ` 
| —mafaq, sS p areq 4 : PUS Cs 
Sas wš sFrari —sss (west) ` 
—sa, 48 qaqa 8 S, qar< š 


STT < 
Sq qf 6% (THE FLOWER) . 


Tq Ç =eqr=afcq qšrg (shoot) š s er =ç 3 il % waq š = 
sT8l q@ dfw qui (sporophylls) r #tsrra s= qfsrii (spore- 





' fas qoo 
A ASS-G8 qoq ATI fsq qos-ma tq srTšeq Gre S fra 
Te a araq ay eaf fear 82, 


` 





qm m %8 


bcaring 1caves) *#t w£ a= 8 <= ( 


Ser <a ds 


fas qo 1—fsbtaq q kinsakaq 





tt 


collection) ë s r 
g s states mi 
(accessory parts) 
af Qm ë s< wt 
gf wni <fen 
rm št mer * 
gm @—s< raq 
(microsporophyll) 11 
qaa (stamcns) #Y< 
ksi árar (mega- 
sporophyll)jat=fr+a< 
(carpi 8 qut 5 
Ət mrrz * diam kuj 
q a my ë, fs S 
qcli f a= qa Q 84tÇ 
* q wa Š 1 

qm *% wm (Parts 
of a Flower; fs 
<<s=26t)1 
zr =à sma q feqq <éqr 
š m= q CES1821 
= é é, sak qr 
wa (pedicel) t fs 
qeq s 8z6 ë, sz Tara 
(shalamus), s f 85 


(typical) gs; ge sl 
(fora leaves) %⁄/ 
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` t 1 





#'.. Susa Sa S WW 
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. n 
= Sasa 


— —s n 
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99o =a sta 


aq qt srl í gq Étar Š sit fw qoqta q< gs fsalq mw % faqereq 


xY 1 


(š?) wrgzs qa (Calyx)—#€ wq #*t Waw qr sç (sa%r 
frsar) wraq ë st< aras (sepals) #Füt % Wr ss g& waq 
amas (leafy sepals) % fqfrq gir ë Iy 

(q) =s dš (Corolla)—Të gs #=r zs<r qt sar =ë Sq š 
#Y< Tra: sTq=YƏ w<< #T sq <ë qr dafsqi (petals) % =+ gtar ë 1 


(3) wqág (Androecium)—T #šra<r ar +< (ç) #raš (male ` 


whorl) éí *%#@% wz (component) wr š< (stamens) 4 
#% fr-qq (microsporophylls) #*g#m š, sh wç $ qahq zt 
=< s ni smY Él se q3wqç Srq wril wr qq Qi g—a 
(flament), <rt #tst (anther) #t< sts ar Š= (connective) 
T< # 8 ST< =ë aT q28lss (chambers) #t Z fq qz sma 
(pollen-sacs) #%gÇ @ 1 Tej T<r sf wq sm (pollen grains) 


qr saram (microspores) +T š s€ SF (s<) #rermst (spores) . 


š amqarc ds (granular mass) % w<r <xgsr ë! 
(v) wm (Gynoecium) wr =(-3a< (pistil)—=g =a zt 


#fr sr ë sç wsq% wz wTT smeq (carpels) sr š #ramnr-qo . 


Tea ë, sit qsq S =fr sFq nr sa ÉI e=fr-Ssq< drq wnËL=r sa 
ghar é—sssraa (ovary), sfret (style) sfrz afawmr (stigma) i 
sm 8 W sŠ wqs <s q mmm (bodies) wrer wx 
Š frar stans (ovules) ##% 1 NGÑ# Sfm us qr sisTmrç 
far qY sn ar qFeqa (enclose) #<<r ë fsmëY rna 
(embryo-sac) *#š% £ s =fr sam (female spore) zr T #rsmr 
(megaspore) ë (šfaa fra qu) l 

Sra qS s< < q goq %; afufzsa at WgFT sq (accessory 
whorls) q+ g 
(essential or reproductive whorls) =š ë, =s à à g qg * 
HTSETT Š Wq (proccss) # weer q4fqq <l ë I 

g 6 = S qa qü (complete) wëx Š s sm sr ara 
sqfsaq xg ë aY< sç saq šq (incomplete) #z& Ë sq sq 
š tš q sq sraqfeza gtar Š | 
<ë É St cq =Y frezo (bisexual or hermaphrodite) Gg É, 


—— — - - ——. .. _ 


T< sq WT STqhT T<Ttqsq qT TT Tai 


Sq Ssq Ñ Tsq< s< sir-asç Pyii , 





—— aa... 


Z= akiwawquasskwassuskwcaslaaq 


< x 2 
uC zl 
ak: 


eS kLKUSN 
Pari ka 22 
mak) z a (e. 


uma) sQ av 
m r rkupkik:E 
qaqa [Polynum) 
qsqa quas 
STT TT 3 
CESCA w, q; sar 
m [soal 
w š ü z 
qa [[me) Tan 
gs qasa [pol 
mu 
uqa 
[drils;) Tail; 
aš Pa 
Mk 
ll, 8 sm 
Wesheír. 
Po Q. 


Tm š 
in ta] Ra 
QT min. 
AG 


z) 


“apuy 
Waaa tt 
sm [awtk 


k aw ' 


3 SÀ sa 


s m ea t*azt 


s< sa Ç Spii w % TT s zTqftaq <ger Ç St qeq 8 qakan (uni- 
sexual) #@r 1 majedr qeq # qa qar qart gifeqa <a 8 dia 
“=c (male) xr $qeit (staminate) weer Š 8Y< q+ put S< eür- 
Saç ét xg š dt gmt =Ë (female) zr gt-ügr@ (pistillate) =z% 
W wq qe Ñ Tax qYç efras< Srft dr Tr <@r St gas =fer 
(ncuter) gXš 1 sq ure dr Ya q fylear, waf dfrz =dy-rafr 3foəafr 
Set q qY ë St qw qY st Iglz ft (polygamous) ze g i < 
samita (Polygonum), sara, s< sz (mangosteen), wenfz 1 wa 
was qa gtz <=; dx $; an qY< <x 8 faqaq zeq< q£ dtat St s Sit 
Y dq q W Set Tt qfçae qa (perianth) #ë*% š, $ fst, arz, 
Yr, wer, qg, wanfz ñ ( saqfoes qa qt(<ma<rrrë st saset arg- 
== (sepaloid) #2% ë sz 4 < w( qafgqt * wwrr ge qh 
wt <ee( Š Sí gat <ərg (petaloid) #a% &; qfcze dz Y ufuat 
Tí (free) qr q4% (united) @€ met ç aYl< azqwr< qf<ae i att 
qar qes (polyphyllous) zr q$# qfcçasa (gamophyllous) 
Tërë 
wa fgft qeq $f qta, <, T šarc 3Y<ç efi-Rarc qeq Ç qr qç 4w 
(circles) zrat (whorls) # fazmea <ç ë dt gua qe. (cyclic) 
Tr £, qar Pe afuxha qedi 8 Kar sÀ Orear ë g< aa ašt ga ga qlr 
*=q ü faza <a Ç t g qeq qY safe, (acyclic) wz% Z, $t qz 
wfs, wëY sie (Afagnolia), sç (Afichaia), fz #t wq 
siqa aP6r: (hemicyclic) £ šV rat ë, s fe gg wr sr s< 
%ra *rafse <t g, šW mere m ë 


qat UTHALAMUS) 


qena wy sf&8 (Nature of the Thalamus)]) —tzem8 (244 
fa qee) ÜzzmüY qerrc (torus) ur geri (rcccptacle) t z@f 
š, Wet att 3: fpdifier =a t qewt gat Ësq<r ë fa z got qa, aratr 
r€, z, (qare s< efi-9aa Sq SiŠ 1 afrra< s= 8 qon qa 
št gir gt š, 5firr +g wai 8 me srtit gz gr qTrt á sftz qq si Piz: 
wË ç qf fen Wdt É A arz qx sz <> qa % drç ç q£ st 
== wa (anthophore) #z2fë3 g*š< (Gynandropsis; Geç 368) 
s< sqan (passion-flower; Z w qx #t< siz £ £rr st qš 








—< < 


` 
a 
i 
j 
























matt 

PSS, 

w o net] i: 
h 8 ur 

ni É 369)) 
dad W. 
auqa @š 
añ says 
$ u 360), 
takaq Gummu 






N d x. ;. ris; 
ka 2: Yo À. (s. 
: 6721 spermum; ` 


mai 
Vase Ona 
wš Wa 
š W wW0um 
ú mQ WL 
qm S 
Wm); 
wama 5 
W `. 
W Sana 
qmWa qa 
@ R aaa 
Kar kam 
WS Q 
Kaya ka 
Q) KN 
(magn) % 
wWwemlaly, 
iq qQum 
WY mrb. 


a $ 








z+ 
W81 sg v 


N £a qo kU 
Wmkea) w. 


8 Qos 
x oo 
€ 4° sag t QG À ga qI sd k W 





: qeq ai ws tz. 


phorc) ë 8, %# g<gç S sirdtfewqr ( Afagnolia) s< s=qr T qea 
wh dÍ grar ë s< sa$ wÇ siYz qez qr aÍ =ç f =? gn Ë | 
wera (fr qoç) # tš saq (concave) s< +Trerqrár %: =rrerç wr 
Erdr šI =e (lotus) *T qc eq s< ezargr< (top-shapcd) 
Wr ë (fer qoo) 1 sq Seqmr Wq dat qu =ç T sciqdi ¿(der 
(prolonged upwards) <xëqr £ s< =#fr-3srç Sw q< qa sTqdifas 
(attached) <ë% ë #Y< qferqq (mature) Ert q< qw gt srát ë 
tt saa (atr) Sea (carpophore) kZSCOSEESEESI s: (Impatiens), 

qta (fs ace), wfrqr, mz sr<r (cumin), 

fstFrm_ (Geranium), weqfe s 


qeqrst z qoq qsií s feaft ( Position of Floral 
Leaves on the Thalamus) 
qeq $ç ff saq #Y sr: arzrsa (ovary) |: 
% nfc wfs fesfa- (relative position) ` 
s qq fafmqar (variation) gf Él s 
WFq tt mer T( rm É: wam fa 
(hypogyny); qfceama- (perigyny) sz ffe wr Tea 
s=ršeqat (cpigyny) ! 

(t) msnm (Hypogyny)——rqrxrr (hypogynous) qç # 
qeq siqqrerç (conical) sr, wsqer qr sdrzr saq gra Š s< 
srrsrqq qeqmr # sss feafa qrem asar ë; sat gra šY qàarç, 
< s< amar Tws-qmT sç #4mfr eq Š frface (inserted) 
xg 1 Gdr<qriargrmq m da (superior) at safe qt art 
gt Tí t srqTadff qr fira. (inferior) 8 š, sak szargon, uz, 
sia, gee, añifeu, wanfz q zq ari ë 

(q) qfcamar (Perigyny)—qfcsr qeq 3 qeq *T qz qr star 
(margin) #T< gfz =< w cqT8rqmr s<saT sTqr Š fray aTerze 
wfs (calyx tube) T=g% £, St sarərqq qY qarqa (enclosc) =<er ë 
fer ga Tr (free): <gqr ë sY< mç aTarze, ze siz qharc st rq 
wq Š wr ë Wr <š sreg wY sr srdradf (half inferior) 
mee seque W sera qeq W sfqa: rm (partially 
sunken) <@mš1 sg% ser£ç qeTq, fssÇtq (primrose), #rz. 
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— . saaqali + wy. 
47777; š 
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qeq stres 


*rër tÍ <ear ë s< qq qza (androphore) ##erer š 1 kas 
(Capparis; f qos), g<g< (Few qoq) s< w sq (Pero- 
spermum; fs ao) 8 gs s< sm ç ts *T sar #isa në 





faz qo3 Ñ 
TeqTsr—fsrq qoq—qrsskstftas t qeq; q, qq sq; ST, qFriT TC 
fs qoq—smamqt wt qoq) fsa qoÑv—#retedmq T qeq; 
S sm q (qWqQq qfesT araq qz W #m) 1: 
sI< sraiq qq (gynophore) 8978 Š 1 STT dq q= f< arah s= 
Sri fsaftq <a Ç qY g+ SF ay W qT9 Tarrqiq q= (androgyno- 





f qos 
T fs Qqou-ñQfcee sT qeq | fFsw q° 
(%t q) 1 





mai q 
maqa: 
Tu kaki 
n sm (otu) 
si fas, 
sad upwar 
Rua) QY: 
šmil)esii| 
W [Ë x), tf 
Rm [Guau 


mmwwaa 
lawa m tËe 
Tin 
V sag É 
i Qz Bina 
W R sm 
nam; 
wa (qis 
ü) shan 
T Sum 
TR š 
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.. ` 
- l J , 
ES: Yuspa - X akay na Sesamia, 


. eq m w -ta% 


phorc) sz ç, $% g<gx SA Kriifwar ( Magnolia) gtz <zqrucqar 
whre disa gYat ë s< sak wq #T< qeq qr qf =ç W ət ct G 1 
qəra (fay qo) $ q s44@ (concave) s< mr % srrre wr 
WR š Gae (lotus) #t qaqmr eft s< #zatet< (top-shaped) 
War š (faz qas) i wa qeqmt us det saw gq W wotadt Gila 
(prolonged upwards) <çqr š s< #hf-#az qg T< qg> qayaq 
(attached) wzy ë #Y< qfeqaq (mature) WY w< qw št stát Ç 
S saa (sar) w=da (carpophore) +zñZ, 84% edad (Impatiens), 
st (fs qo), qfnr, g< Ár<r (cumin), 

fz (Geranium), wanta s, 


qeq s< qeq waf wt feae (Position of Floral 

Lcavces on the Thalamus) : 

sq % fafuy saqi sy ga susraq (ovary) Ë 
$ qfa wfs feafa (rclative posiuon) š ` 
$ wáce faftamgt (variation) gf š z 
wm FC mare st šW Š wstamm fqx qo 
(hypogyny); wfcwme (perigyny) s< — *f rw 
wešeaar (cpigyny) ) 

(4) wütwenw (Hypogyny)—üam (hypogynous) qaç # 
Req raqnere (conical) wwe, wqzr zr dYzr srae Yar 8 sx 
szetaq qeq Ñ sqa ferfr qrzw wv š, wakqa š qaz, 
= Yz qrezs qwa-qqq Yz sawfi8 eq š fifasz (inserted) 
<ë Gdtaqtú ave eY saa (superior) qt safasz qt ariy 
SUT aY stapaff xt fira (inferior) wëà Z, vak S<rg<, sC, 
ma, 8, ebfeur, sena à àQ at 9) : 

(R) sfeamar (Perigyny)—fcara qeq 8 seqiar qt tz ur star 
(margin) =r< qf *< w cqrertat w<aat == ë fst ateras 
afest (calyx tube) sz £, sh =estzz aà anqa. (enclose) *<8t ë 
Əfra sui qis (frec) cam Š se qz anges, < six qtaq (aqa 
Wm 3 amr Wd <o aver 3 sŠ wdyadf (half inferior) 
G80 1 spə fca qedí Ç qrega qoqpa Ç sisa; fa (partially 
sunken) <&Çq Š) sw& warga qera, famers (pdarosey, art 
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s£ 3 : > 
a. "z çav seat sea | lassana 
: 8 ol (peach) sx# (prune) #t< #i-wdY SGfqaidr (Leguminosae) % Bal 
zo: ses qr (sarguanrq qe<, %#, q% Tez, sen(fz) š ma a= 


aa m š % 
mm 
ka usa 
Qa m0q6a 
Q mga 
WT amu w 


Wa sq qeql 








IRC YU 

fr qoq fas q9o fs q%q š q af së 

cqa Ñ qoq qa aY feafü 1, Paq qoq—srdrarrar i fs ot o_ (Ü) = Rm ( 

qf<sraer (SI sar< sr—s s< q) 1 fq q12—2eeqar IRR98š Q 

sS yts Ë Nhat. 
atau awa 51 (3) #steqa( (Epigyny)—s=$eq Ssq + Weqrq %r qz (Sra) 
MAT: + "11, s< sf ssšadt qf w<ar Š s< ma amsa Y udaqr KAISCU 
Sk < wq ë, qar sg3 sar arsa ar qWËsa (fused) #t sr ë 


sP =. S< sverqq S# sq< drezs, <ë sç q3sç QY wrzm s< gl s 

US. wsra avara sh SrqTast at Firza (inferior) s< gsç š srafsroz wit 
V seüz (superior) 88 Š 1 <a% s< qdqafr, sex, sar 
s<, Wq, #TTsrqfr, safe 8 freq el 


` 





. fia (BRACTS) 

.. faqa tq marc at qfaqtg faks par 8 Cesrl w (solitary flower) ` + 
š . st 6ə = Ts s< WET Š 1 sm u= 8 qq] qš%r aT sTe3Y si<<—ar 
; ;: s T< fed sf wara š sqftqa 


(q i <t ë SI s= faqaq (bracteole) 
kespq ffi % qrer<, < a< srafu w fafraargtidre i s+=rwraftrs š m 
rq Seq fer aY qq a< sqT9 <a scršl ss 


Tri g Sq ni sarge s< _ Í kËm 
1. % fz saft-anft ss%r amarc qeq a9( ƏY arar ë s< 3 SY GS % Ts st iSTEO 
m” _ šusS2psed Sq T ZY <eY £ aY STqr< g< qfqdi $ sq 9 zr ... 
; 1 rq t fq mat 81 Twdl-sar ST=r ST sTnarər siYz sed EY sar ë . 
. siz qa 3 T< 3: fa #sTSUmU ar 


——— 
S 2 a 0ayava aan a aiyapqasqpas wa uc wqkar h Waaay: 


Tr aYtçaralra w<W Za 


=: Ç 





.. 


Š KQ š 
; a 
—— A. t= usss, 
< qr e= tas 


Ert 8 grerc—srtr, <Ç qr fa=qra $; sarz fsrpii sh fars ara 
fq q ša 
(%) wwca m qa gz Fe (Leafy Bracts)— # g<, sr s< 
*% ü ç sr EU Z, 58 air (Arab ha), zat (Adhatoda) , gzge, 
wenfx sa H 
(2) zee@ few (Scaly Bracts)] —*< fra rrefr gf +, zrat 
(2) wwwá (Spathe; š@& fax tes)— ftrpr sz git š aiy< 
we qet qt #ftrra< qaqf S qsë *( qHeqr qFcarfca (surrounds) 
wr Š, yz zar aqwmaay $ <o s<, $3 qr += % QS, eat, dTt, 
Trert, gefr a mar (a: qzírx <rt gir € sz qq % zas * fq 
Wg +t zr Tr Ç 
(2) =era En (Petaloid Bracts; fq a32)—a frt rr 
wx 75dya gr Š, $ sprafafeat arz gr qrtt (poinsettia) # 1 
(<) @re% (Involucre; fr 4t3)—4 qa; get $ sTG Tre Gg aT 
afra rrtt 3: zcet dt #>% 
<sfsçasxzyr+(Fragaria)i 
q qp * sor *% sr sTr< 
sa g(, S% mtqrfr, qar, 
wm SY fra šf 
g+ qt #fsrr sal 8 Ter 
(united) gt rt É qt 8 
fr qta C SGSNBSAGOKS š 
Üm 2 uqyre ferata-dafer — (s) zpagev (Epi- 
qt k aəra faqa 1 fan q13— calyx) f arar 
sinsft Tt rqe a asarareqe na a 8frr 
7? frrfrrrai *% ara ze z; 





S TZ, TT, seqfz f À 

(e) uq fam (Glumes) —š faiq merz & fro ë st GB, sir< 
wrra: gÉ Š siz wr çs (Rq Far taw) Yz gerat (sedges) w 
qm arz 
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L. A ————. -- —— —— s. 


9q%< sreqf sttea U 
qeq u =qis=afaq nie Š 
(FLOWER IS À MODIFIED SHOOT) 
freafefurq sai š aq faz =< qay Š fa qeqrar aa =qregfze war ë ; 
srgz, <s, (aq, sfrz efi-ka<w=qrafcça qsdfqs (vegetative leaves) 
Z, sz =eqq qoq us =qr=af<q qf =f=r (vegetative bud) ë 
(4) Wsqma sq qeq aTraqi $ sa =( fTequ s<ar š Fara Tre $ q£ 
aqe: srfsafaq sç qfzsz (suppressed) <ë% Z, Sfsa gë wsqdí 


8 qoq Fa <gqt g s#sf<s#ssrrar t wi sua qq q TTS <q = fzars ss 


w (sfaa fas qoq), 48% g<g<, Smssar, === zq ( Pterospermum); 
£t (Capbaris aphylla) sefa W ssafes qcurar ua saf s€ 
HU st dl ša 
(2) wWcqra asa sereq (monstrous) fa=rs faererar ë, stat 
qeq $ fal sai = are =< % ata qg s= za isa Əla Š s< 
wrar<ar gt qfeatarer s<arg | sawa WGqT8T U STT $ qr sTqZal< 
G<qrëi Sq sarg<ai-pát qərq (fan qa), 
#rüzq< (larkspur) s< qrrq W fases ea 
(š) = =*F =Y wifi oq fear, feaft 
S aT8% wt marca SYdtr Š 1 
. (v) qeqra q araras, z=, saf st qar £t 
Tasa Yar g qar ufeqT m sea ar mTar 3 Ear 
š s s#Trqs=q (whorled), u+ref<s (sfqe) 
qr faqe gr qar š 1 waf sfuaisi qeq araq 
qq <s (phyllotaxy) fzserš ë waf 
S +qfedt (water Hly), #szg s< Hedífssr 
s=arfš 8 qasaf<e ar ale f=ara star sar Š 1 
(w) sigra st<<% = q qart % wfs fuera 
(eqze; faz=ara; acstivation) f =£ ETer ë sit 


fq qtv—- Tema 


fs qeqtr sr së qi #T (=Í%=6r qui fasarg; prefoliation) i 
ser=q Frerw (s) Armas sií<xz=% = qi req wfs, qfeaqi 


Š$ STT <s, sTwr< sf< fur<r fuzara aY afte 


fasterar ar ša 
š, sar gr<r fafza tr 2 Š 1 qr<r4 Š Qatar 


(Afussaenda; fan asw) Š ws armas <q =q 4 s< dr 


YT r TT =——— —s- ymanam a a C 


- 
“. 





ti 
Ë wm. 
Q uki Ë 


9 WÜ m ñ 
YG] T amasa 
(mušüm) t. 
KUk€] H w 
@à š; W: 
qu q t ya 
TB q sn 


et qt $= ta 
a dt š =qrafer ét Š) W wet W < <Ñ q 
sqa dt ë s< Zt Qa Š, Ga Qar drç mirar<ç Fui w 
€< s+t< Q sunr( ét š) qfeqí € wat =Gmaruar (homology) 





fs qt" fer qt< 
fs qtu-lñar wr wë Fraš wr qraze qr S eqrafFee 
8r qi ë) fq qts—wë sfedt st qw Üs qet wni ` 
t nu feserar Qar Š 


w ws mr ar sr mer qti s€ març s afedt (er qat€<- 
Rato) W ruas W qa eq W sdyç <ó W qša< q $ mm: qne 
(transition) fam war É1 mer (cultivated) qerz S Eb 
are yk Š wa fç simst mr eq (wild) Teta í wa qr aras 
YW š; vm sr më Š Pe sñw qta< waq < W eqrafe 
gt 0 A wf mort qrgs s< q sana (Hibiscus mutabilis) 
š wo s süreç d%arç z8í W sqrafer gt md š wat 
fam (Zinnia) $ g9 qtaz st< efr-Rarç <s ñ eqrafea ü sà 
št st (Canna) # q$a< s< sf8rr era @t sa ë Y 

(o) dermq sm rarqa. qeq qreT sC Q) mal pO 9eT 
sTTa+Tq qd qw $; fe df mfevrrsi W eqrafor ëY wráY É, fay 
qz (bulbil) sz@ ë, &@ sta (Aga) Š) #mara š t qea 
= wd maqa W 6 qí qr sfuy wd wfesm (qw) saa 
mem Q W& nga wq m+ wT dam (anccstral) =qí W sfagia 
(Teversion) fee ë faah t aqe (derived) ç ë 


`x 








DST ASE CS Nas 





(Jussaenda; Üs= qu) W W sreg x< 





6. r... 


99% sazqf8 miza 


qcq u @qF4Ñq nz š 
(FLOWER IS À MODIFIED SHOOT) 


fzafefüua qati št ga faz w;< wy Š Fe qaqan g =qr=afca sar š ;- 

sqa, qa haz, sftç esfi-ku<=qraferadtqo (vegetative lJeaves) 
š, S< szqef qoq az =qr=afca qf fr (vegetative bud) ë 

(t) Wcqmq sq geç arqa4í $ ser =r fireqa =<ar š fa rra; q£ 


sara: [qala s< qfgsz (suppressed) <g% g; SfsT- gə waq 


3 qeq Za <a Š #r<aaurarar qia sq q s TI ee feqrs aw 


ë (Rfaq far qoq-), 43 g <8<, ST*S8T, +T sizqT ( Pierospermum); 


=Š (Capparis aplylla) sefa qi wafea qcqTet us eqrafceífsn 


srl s qar ë 

(R) qeqra ml-sst sensq (monstrous) fra fzqərar ë, saiq 
qeq % fafaa sí mY qrçw w 3 sqa që s= Ta Sq gar ë siY< 
wrqr<ergqafaqtarcrscar i wwwsre SeqT8T S SIF8T Š: STT sqagT< 
#m<qTËl Sq sarg<waii-aaÑ TeTg (fr qay), 
Srësr< (larkspur) s< +raqrár š fires z 
(q) =k =fewr Y wifu geç fewr, feafur 

S SZ% aT seq EY š! 

. (v) Seq 4 araras, <ə, wamni =í Šsr ë 
Tasa Stat Z #ar qS r a= at star 3 gYar 
Š si sTd=q (whorled), z=r=fzs (sfq=) 
sr faqaq SY sar É 1 maf sRiralsr qeq saraq 
Qu <s (phyllotaxy) fraərš Š wav 
S sfedr (water lily), ë sñ< #ahfsar 
seqrfz ü qarsafca ar sf fasara qar STqTŠ i 

(W) stres sY<<ə srus =s š rfi faza 
(cqz fazara; acstivation) + z# Ter ë sit 
er qq1 *T (mf qur fszara;; prefoliation) i 

(š) #rgassfcewssYqqereq Nafs, qfeqi 

S Sa <s, sTST< sit< fsr<r fas sy af - 
š%, qieqar gr<r fafq tt š 1 sreqq # dar 
z €q 3 sz q 


fq Qtv- qərma 
fs qeq sr 
Ssereq fase 





s Š š RI q 
z j š sz & ei 


. Rm mm 0 U 


Í 


xw 
` 


Y 
I: 


Ra 83 
Ku1 š | Ña 


.. 1 mi) a 


Çq Kan l 








qeq qr Ç tq 


<rt dr S =qrafea Qrifr É i gt era W <ë xw 3 qr 
Gç QY É sç gt QYW É, çG Qhw<ç sYç mh-Far<ç qfaqt w 
#%x W*TÇ< ü sn QRr 81 qféqdi t së qamara (homology) 


(ya 
_ 


fs qtu fs qt< 
fq qtu-44raf sr %# Fraq ur qrqas Td W eqrafer 
, Ë Tr št fst qts—s# qdfedr s = fwmt ger wq 
= sdm fzasrq Ta ë 









F wit mrt Gr sr qsrdr š1 wg gq+rtç se afəedYr (fer qt<- 
246) T qrmzw W ge =ç W s< <ë % tu =q W mqq, Gr 
(transition) fFzgr£ šar Š) #ez (cultivated) qez q sis 
qrtss gt ë s< f sir qr qz (wild) Tərg T %që qrq aras 
g ë; wm sme qa É fr ss qha mna. <t 4 eqFdfce 
gY mü 81 dr març qzge s< q% sara (Hlbiscus mutabilis) 
Ñ ro wt qfrsdç qšarç <s T weqrafer gt mq 1 safar 


'. fabrar (Zinnia) $ go aç s< eh-ša< <ə) 9 =qrafça dr sar 


ëj #ar (Canna) # q$g< s< afer <#ërw št s É 1 

(e) Wer#m sr qrrq: qeq qrer sç Ši mira Z qeT 
m+ qf mwa $; fsq f fast t sqr=fer gt swt ë, fra 
qrr< (bulbil) #z% ë, #% aq (Aga) 81 #trarg š ft qeqma 
amr md qaqa š fq q qr afus wf sfesrd (TTszz) sera 
KASU gt WË qmrç sq mrre sq qq (ancestral) eÇ; % sfqš4 
(rcversion) fzegri š fase š sqerq (derived) g€ ë í 





F res " = 
m. ss 
r : s. ` =a qaa sa s SS qasi ; ' 
% ' 
y ke . 1) 
s Pare. a: 7 hay I| 
ç w @ sata (Symmetry of the Flower) —* s; s. Q) 
. . GS s - a> Ft 
; Y Ñ _ s x< x =Yar< SITTI FIC2 ; . 
(symmetrical) s gq #88 ç s ° PAN qm üa m 4: 








. h 83 qg 


um) st+ 
kR 
mW0 mu 
mbygdoas) < 
ws Yu sñ 
ay S qm Ü 


qasa kuq an ë 
—— ° - PN: a a amas 
af W qeq wU *T suwa Wai [(uml 
e ae Cai ta SU E 
— we (serúcal secúon) gr s @ Fuga ra daa www 
SaY 81 x ss % qa" sima (regular) a sas . si hudb 
nomorphic) ñ s Š1 waw sag sC SR QA Sui siwqsm 
: qi Rfres 1 Sas aqsae sar siz arar Q sq qi í Poria a, | 
TS Brar s g% q ss gs Tr (zygomorphic) =t g88fe88 (mono kalyaWia 
: symmetrical) š z, ŠW wç, ta, gaa, qË Wig<] sS a. 
s. (Cassia fistula), sam q freq € 1 sta 9 fst Št saq 49 (vertical .: `. I 
"=. plane) gr< qY gr ari š faarfq Tt Fear s Seq qY ses * . 
safe (irregular 4 asymmetrical) GZ Š f . °. "Í 
Sat fs sa sh sg £ sa fs sa saqi 8 a<raç Set Š kIKKQU Az 
T =< fe ws aa wi ar ser get š qa qt aqa (multiple) .. Ñ) 
s) gl W marc % afra geq sl 88 86 (isomerous) *@% Š! Oka 
s. Sa aa ders qq S wm web= araq % qari s seat w Ç sha; 
1 <a qis qt <r% sË sf sasi ñ qç sr) PË (bimerous), =áY Rom, 
! : (trimerous), sgsz (tetramerous) 4T qd (pentamerous) ata n 
kai Tax wmá(qgeq misma hdi š s< qay qoq fzdiaqsi hdi 8 WGQmia ç 
- 2 == q s 1 sa sa ara Ñ saat s s= 8 S qaq i aÑ qqmQ 
166) Siz w S qY aqasi QY St qeq *Y faqat (heteromerous) (iñu) s 
` 1 s€ <l ' i | . [Denise 


— — wk IL = a S 


qeq wt wm ta. 


(ü) stazə $a (CALYX) 


wrz% ds sScç qT erqGnt sY< arempr (outermost) #T4q$ 
É! që qga t qrerzsí (scpals) * fres<ç <qqar 1 wz ñnra: g< 
(ara aəma), T< a;ft-rár sqa xT (gəra) rit ë, #t Tesfiaç, Tez 
a< qez<firmm q 1 qz =TsTrreq T fafrmgrši Gsçafaa 
wr wsmafeqa t GTrat ë 1 “Tarz ur mít s quq qr uc Gr G 
mr iri št sr TT CUT e di qrerz T+ s qa6 arus 
(polyscpalous) +Zt £, %& ceqi, qëY, waqfz S; s< s< š 
Wç ZT T qaq Er Ç dr sT4t mas srgrzsd( (gamoscpalous) 
Tg 4, 48 ST4, fr, Tzg=, çeqfz SW r-qaft aras qaq o T 
frar= Gr =rqfzaq gr ë, qt xz srl q eTrafcer gt sar É, st 
str, Sat, waqrfz W, q qT6rz% <q (pappus) # =qr=sfer gr srat š, 
š *riifs2Zr (Compositae) s % qg % qhqi q) qar ( Afussamda; 
fer at8) š üz amar wg, qd qç sç freyw s9x ar 
sar < wr dt sar É 1 

wr -(Functions)—(1) #<%<r (Protcective)—arerz Tr qeq 
Tm %= st +fer saram s qarqa (enclosc) <+ s< q siY< qf 
W<<: fserg (Plumbago) š qra<e 8 qentr qfraqt (sticky 
glands) grft ë s< x= mrr< qç sr+rar& qa W q% Y <ur s<at ë t 
(R) sarÍreres; (Assimilatory)—< qrarz= qx g<r gar at arqrer 
qfeqi % maq sa qrqize W mriq egresirrçz S%q< mt<r (sugar) 
s< *zrí + frmir wear šA (3) #reqw (Attractive)—T 
sz Gfrr q srgrer gr ë dt T< =Y feat 3: fgq rei = aria 
we l (v) fráq wq (Special function) —rziifazzr ze *% 
wË qí W qrarz= qt zT <ri $: ara S eqreafee šV ar š, fsaqy 
urge Q Trey Él qz T W Fecert <gar Š sY<z q=s er aq gTer 
fire W qarqar Tc š 1 

saq (Duration )—Tfz qrgrze q+ qez +f qe *% Tq arz 
#r frçorar ë dt st ritmqrát (caducous) +ë? š, ## qf=r (poppy) 
Wi qÜx qrerzw qw qeç 3; T<GT srl q< frzer é Sl ser qqiqrít 
(deciduous) zf Š) T< frt qç ç # faqaq <en ë, qa say 
fazer (pcersistent) wë@r Š) <ç qrerze Ç+ megrar gç sr 

` 


` "w —— 
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+ 
£ ñ “s 
4 a . £ 
L s E. 
r Ëf: 
, : U sf; 
ass y, Resi, N: 
: ZW y e psaN 
` 4 2 
s. 
`` t 
Tee t g: 
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PA a: 2 ar saco so oa hka ua askani tt;cAcooka a SSS OQ uapa upay sopa TS sa 
93o =eqf strza 


qxw =< qar Š, q *#qr8 3; WT Te qFZ sQ < sar ë s< qiqe t 
gar g, st ser ( Dillenia mdica) š 1 


2) gë dq (COROLLA) 


” gë qas Z< sgr saraq ë slr< =Š <ë % fe s< qar gi g < 
qq: szat Xdrq Sta g s< =i qusaq sf gI Š stY< qaq ser 
T zn $ sa aY=i =t apa[qq sacar gar 1 š fir<ə gr ararasma gia 
81 oqa FT əraeqT 8 Š STTS SsRTL, sala Taka sfr< =#fr-Rer<, st 
qanra se st< sqa arar ser (heat) sfzgqtq zar ses, 
aTera% ds % qq <% qaq f qa <l % wmeq qr faqaq gW: % 
sum sf (regular) wq saffa (irregular) ZY w=% š! 
sr Ta araw Ts % WH < ds <s % Ts aT qq EFT $ aqa 
qas (gamopetalous) wr qww<s (polypetalous) #t s=% 
š; qqqaƏr ser W <% sq: qr qüqq( qq QY wy ŠI TwTpasÑY 
g% Çq W nafs <% wat sr eY sç sald SV srar É sYç us 
MT< *[ qz qütqr Š feat qa< q qar (claw) Z, šr< qç sv< 
$t s< fasqrfcq <q facarfsruan a ar qr qz (limb) *#% 
Él. s< qdiqeq mt qaqedt (corresponding) s< sr Tqz r 
qaeTped der ë i q4q<eN<eqsrÑfsrersTfewsrercurq ss (tube) s< 
ST wq ag (limb) #gərsrš i arg W <i qY qenr š sqa =Š 
sz ar qfəqi (lobes) sf" +T#l3: Sauna h qg 4 qeq ë 
G (throat) *g=rsr š ⁄ j 





fs qz¿ 22% 
K. fs 99% fs qoo 
tu raste) fx %4¿—easmrvi fs 34%—qaa 


fs aqe—Tqrešys xt wsƏTdFnrei... . ` 





C aqq3a [F 
q ta 
kanka 1 t 


L taqa < 
[) gaa! 
q 8 8 TI 6. 
RES YT Rae 
TI am ¿ 
Q) aa. 
GT 2 
Wq 48C 
(U wega, 
KEkukoRin 
qu s Pa: 
TER, pq: 4 


` iqu 
Kuksq 
Wisa 2 
[osbeny) 
sqRÇq 





qt w s= 


*x+ 

zat % grtz (Form: of Qorollas)—=z# (4 % =çrç s4$ sf 
qt safe, mraz qt (rz, wal W wt sz srrrç, sYze rq W ZTE 
far qaetpizd Vara mqrtiqr Taqa fsa qram=a sis qtmmearŠ 1 


t. faates Ost < q (Regular Polypctalous Corollas) 
(t) *wfeeeerc (Cruciform; fx qt¿)—<afercnerç < q# qr< 

qwr ww wt T qh Š drcz qair <ë W qT TQ< ÉrTm Š mz w£ 

*aferg % za Faz <a ë, 24% GT $z qr tho (Cruciferae) w , 


qqi #, sxrg<errq wCjí, TY, çenfaa 


(R) mméwag< (Caryophyllaceous; Port qtš%)—%% w+r< * 
= qt W qiw gë ç Z, fsa8 qaz (claws) sura z< gia ë s< 


asia T< wamra trg, 48 zreü=m ( Dianthus) f 


(3) wmsta ç qerarerc (Rosaccous; fst aa6)—y688 qz sy 
w Tit 9 g g, fra wi Ttr< GE git € m faone üt Tl Gr, 
six ç wg Prataq g W argç sr s< $š <e% š, S era, sq, 


sata, seqrfz W) 


x. afra wqazər <a ds (Regular Gamopetalous Corollas) 

(t) zrere (Campanulate or Bell-shaped; fer qq4)—sa 
w Ç wr =ç q2 wze Qar Ç, St qas zre Tay ë, 38 <Taq 
(gooscberry), #ráer (Cambanula), $€ qt qa (mangostcen) 


verfz T 
. 
. fee aqt fer qaq fas aq fer qa 


<wqalw merr fer qqt—wWmci q4q—Tftmc 


few qq3—wqixi few qqw—rifrcai 





I 


VS < 


"= 








` " T T. wa —— nu =. =. K 2. 7.1. l U... Su... 
1 T z PA. sar c hisyquoaqayuqpaes 


qaq I saf wa 


(R) sfwr (Tubular; far aaq)—a 8 qsr #esrer< qr (ghar e 
afə=r sqa gar ë sai arar< % sd s saq sara fseqa <asr ë q! naa ey: 
ss #fesrerc saq ë , TS sqaqheft % #=fa qeq (centralflorets) f: ¿a naausWa 

(3) wawam (Infundibuliform or Funnelshaped; fs kb š 
qq3)—s4 Z qis sq S €T Gr gia É, SFTIq sP sTaT< Gq: _ Qin) A, 
5 nnm sr ns 


=ëdr qr (water bindweed), *@% #rq<' (rallway creeper), 
Tim sëtšr (morning glory), fer #ñ< (yellow oleander) #1 

(v) s=mmarç (Rotate or Wheel-shaped; fs#g qq7)—s4 #% 
qst 2 Të SIT St Š #Y< arz Sg qm s< <q Š qat që qsr =Y 
sf sss q $ sqrq gi ë qt sqa sTmrar< =a g, sq9 e<Tsr<, 
qarqer< (periwinkle), <efz š 


3. sraferq qawas <ë qat (Irregular Polypetalous Corolla) 
(%) #mafess (Papilionaceous or Butterfly-lkke; faz qq) 
—S8 qrar<a safe fqaot $ qan ghi Š1 q qF+ <ë #t áT 





Sar ë, fsraq saa arar <ë qaq ser Star ë sff< ease (standard or i 
l k 2 nvVexillum) #çərq ë ; qat * šY <ë =Y qam (alae or wings) In w 
es e 84; sTç qaw aç $ dr zs s sh qaq SI gia £ sas (keel or mua. 
Pak. a — Carina) *@r Š 1 Taraq; št 244 EF6< qTq 3 arpr<ç sY TgeT qr i 
° C s Ü (cavity) Gq &; wg% same Teç wš sr Qfürssridy` 
: T ate (Papilionaceae) š fres ë, sarzenrd sex (fa aquqa), š, a 
- ! st, sq<rfrar (Clitoria), s+Tsfar (Crotalaria) sw<arf< g, : š —_ I 
(Bojan) , 
Cup T ena š ” 
s ËJ qa 
u š Ë UW 344 
a (Oa 2 
; 1 fa aqa fa Qa< fs qq6 .. 


fa Qqw—qwe< =T sTFIf6s oq | fa q98—aa % > 
< s 

fs qqe—smifisa <= qa st =a-qalq Noqa Ersqrgr | set: 

 . % fee; q, qan; ca es) O ` 


. 


: `. + "s SR 
— =. = s 


` Sa Sak u2 a =a kaqrw—yaestssusaqpaqmakaqpaqsikycasq-a 


qç z s= ta 


` 


Y. safrqa rz ze qa (Irregular Gamopcetalous Corollas) 

(t) mqwzt (Bilabiate or Two-lipped; fr a32)—x mar 
%; z dq Ñ z T+ st qg <t si zt segi (lips) % frarfaq xar — 
sr slrç frsrər strz drq f sqrër qa sg t w<< Erdr ë, sat szrzer 
W=wúr (Ocimum), gegs (Leonurus), tat (Leucas), qe@ *hRt 
(Zlygrophila), saq (Adhatoda), seatiz % Fret z 





fen aqa fst aq< fs aao 
< qq wë mrrei fs qq2——ziitr Far qq4—qgaa 
Fr q36—_TZTer< I 


(q) siga (Personate or Maskced; fq qq4%)—q ft 
2 3: qart zdicZgt gra ë Sfrr maü slca wq Gí(t Ç wq Qi 
xet ë fr <w qw qt qü q QY qrat 8, Pre% sreg qT muq 
(projection) s fr < q+ $ qg st qz w<ar ë tg (palate) 
maza Š, qt cfri+r s< fszrafsar (Lindenbergia) teqrfz s 

(3) Wzeere (Ligulate or Strap-shaped; fer q36)—1a 
< Ç fet ay siz qq wd Gr qfswst qm š, fer src st 
s< qz qt rir $: sq fafufeq gY rat ë dy GW <o q Y qzTrT< 
Tay ë, W smqndt % argr qeqqi (outer flrcts) Y 














say us s0r ) 
ua is | z [s 
` —=afsas=rser<, së q<ql : a, 8: 3 
asal — qaa, qa Fr O ' sagar s: 
I, 5 ax Tera " ) gain 4 1: 
s uye L 2 asnan) 8 
—rsr<, W qzdqe8( pim ar 
—afësrar<, qq qdqar * . jeta š 
—qq2si— fuzaqgcqa  WagGs 
uz ——“Tq<Trer<, Nš qq zü # [throat) 
š - asss, —#@UPT<, Ñ E: g<f8eqr< sa m 3. 
DkupipieTi 
— qaa ——a s wz, Wg, 
—safq — ——Zdts8t, SW goed 
 |— waar ——gas8, 838 Gfe<rsaa 
—qzrer<, 49 qaa % <fsw 
qeq ' 
. w ` 222 | II 
S a s= s % sqiq (Appendages of the Corolla)—=% = qr qfçge 
U a — W (perianth) # ft +rqT sar< š sg (outgrowths) sr sqhr 
a: š, warg<atq sqqST4 T < Ts ST TY wIá#Yr ; Ñn; 
Sah 
._ Y58 [pisi 
|! = 8 
s :i ; Wül qk a 
. 1: ° Ki: 
4 fira fas qaq fa qaq far qay 
" u TÉ<4% Qs ë sqBr1 fq R34—*3q$sq st qETaT<ç < sr | : t 
: 1 s fa R344—T(ST 8se<fsraa = qeq | fq q33—sTieT< GT Te | '. 
as fq R 2-aTes = qeq 1 <, eT< | : n "Éa 
" 1. _ še, 
kes 


— sss 


— — 





wq m e t 51 


(pouch) wr gz (sac) * =marq q siz zg wt <gdr 1 Wtnrret 
gw mi qzrerc (saccate) zr freërt (gibbous) zç (fr q21)1 
w zm 5, * qrzqm (balsam), mrë+ #z==<ftrqa, gsr#=r<, vzarfx 
W qfee qat q qfqt q SÍ <a š far #tafger (spur) rë ë 
(fr 33333) #Yç Tq qfez= qa st gereqz-sqaer (spurred) +gT Š ! 
TZ w W ma: faiq mere *r qz, fx meet er (ncctary) Ta š, 
farfrra rat g, Wsr 8: g< sreex (nectar) xz ë 1 
w'ár-Taft z q% *% srqqeq faqtz+ (transversc splitting) # Tre 
Yer wš (throat) T< mç sfafcer sara (additional whor1) < 
sm Él “sç sfffcerr arc ei (mt), meri, sr <rTi wr qr gFrt É 
st qar qr q+ t Ter l Wq Tq q(qez (corona) TZr ë 1 FTTZ 





fer qa< fer q3%o 
< (mr gqh: gz 4 fer Qaw-maceqri fqq q48—mcáa= srqeti 
fer q39—rat Tt qeq 


ttImr=ar (passion-flower; fs q38), sete (fg q%ç), s< 
(Nerium; fa q39), samfz # fzarš sat ë ef (JYarcissus) 
š mr sexç tqrerqq qz fzarš 2qrŠ t TrZz t z t Tercar afis qç 
wr £ sz ST mTr< mz YÍ =t Tr $ f q9rita =c * fsq qe 
we (adaptation) É! 

geç far (Acstivation)—m qeq # =ft gra %; sl 3: qÍ 
qTerggi s< wi wt faza fafur wi qerça Ferg war Çl iqi w 
mrffrer iz qfseetq St qeqae fzearq Cr ea sares sC EI 
XW8T< TT É TAr Š 





< - 








r a sasawa una 2 ANa... 1155 Lute yaaa — "oc, , € 


— asss kE risas. Sata s a napu SE py Saa a Es Ta AAY 


998 areq sriea 


. (2) wreaegsff (Valvate; fq 232)—s araras qt qg 
S qz 8r<r s=q 8 <aYë š; aras 3 q gsÇ % aga sehq <8& š Bf 8 


` g+ =r afagrfza (overlap) +é =<%, #% srëwr (custard-apple), 


xT iss N Tar<, 2 seqT (Artabotrys), semf&3 <l 


Z 
` í . 93% fs qo fra qq 
awqa sqeqas faza i fqaq3e—arqssffi Fraaaq—_sasi 
` fs qeoÍ—sfqagrdrl fss ov2—ssr safqqagréri- 


(3?) =m (Contorted or Twisted; fg q34)—s(4 araas 
qt <= t a= qz (margin) s <qt% qrar<e qt g š qz = sfqsrfza 
<q ë s< S= s=T<r fisar<r saq ua Sdra* ara<ë qt <ë S aZ ZT<T 
sfagrfza <eqr ë, 339 Tgze, sqa, seqe WI f 

(š) sfaaagrR (Imbricate; fs %ve)—a wg sreaa qr 
g s< Y s< <ger š s< <Tqi qz q< sfugrfse <gsr ë, s< w aTa<x 
T s< <g8r š qar srafsrez T $ Tel 98 qz T< sfegrfzq <zər siY< qg 
sr * gat qz % qfasrfçq s=<cer 2, sarqa srqsamc (Cassia), 
T qYg<, STT T sTra<, seqrfs W | 


() =s wfrmaqor (Vexillary; fs sv t) sa fd wə' 


8 qq < gia š, fs qaq (posterior) sz q8r gr É s< Q që 
qel g <gsrë l š rir <e saw (anterior) zsi#Y s sas 
St gi Ç, z <geY q l qas sfrqqeréár weqe fasara qa aTafes 
(papilionaccous) <% Qs 4 qar qar ë (SRg9 Faw squ-q aqe), 


KE T€< 9%5 q Qfafestidt S, s< se Sm, STq<1fSar, 
s Ta, z<qrf= Wl 


(R) 8 (ANDROECIUM) 


. git `. #T STS<T qT 4< TS4T4 aT4ç É š s< qgq St qSardt t fies< 
QqT KT Q 1 qasrç +< drsammgi (ale spores) qí #w rss 


<ë Use. 


[mmp0ra] q 
qa r s sil 
[zatsporophyll) 
0 í (han 
[ati] S qf 
[egaled] 8iš 
sñ q wiqi [lo 


` * ` 
YEYE TQ T 
au SEN 


WT BD qa 


NV w. 
wa Wa. 
. a. 
Su, SS z 
Wasa | 


e m $ tto 


(microsporcs) sf T< wí (pollen grains) #Y wrzq wÇ 
% fq w=qcrafer qq ší1 w wq Sra 
qe me a qil *í wv ran q+ 
(microsporophyll) + wë Ç wa 
qwa< qaq (fñlament), wç wYw 
(anther) s< wt (conncctive) W 
frerç war Qn ë (fet ava)i qa 
<harc wt ee 6; Š s< q<r qa (q8qa 
(expanded) sd ë st fç qas * fç q< 
eres 94 VTC Ya urea š 
qí qr q(feqi (lobes) *%t #@ gar š! 
waq w m qf g ar frx< ar es gr € 
fat wam wat (pollen-sacs) zr 
sq art qifat (microsporangia) =, q<GT SY 84 sr 
w šA s< merç wale qun STT ena qre quq wifi 
(anther) # #% frerr<ç se faqe aC Garü w£ à; w, Tq 
w@r gr (Pre awa), fq q8CN am mt qr fz úrár 
war qY 8 Was SY É WU Z, s< wd(- fem, 

wf, <ü qegs, rat, mqrg, sarfz ñ Was 

Wr Y em Ë) m qe qr š araw q%ú at qfmeras afsrrai 
wu, taqa qa ww arsa tar (microspores) zZ% ë <rt 
= qr afirmar q q<r q(fadt # sera gr š sz aa aq zre z %; 
Til % qari fafiefor gFy ë, $t Sre (pine), 8, st (screwpine), 
wit wmfqi mát, 48 qaq (Pilea), st< gfzsr (Urtica) 

š rqa ra Feaftza (explode) üf8 ë #Yç Tua dt $ qe sa8 
wz: ma rroy feat 28 1 Yz we ut qia gra í qt T< 
S%ner-firzr ir acafteqa xg ë, fa GR (connective) zr ë qi 
dt W qo 3 t qz48fç ae 1 wa dya qz qt q848 (aa Ë sç 
Sá seres qr aper s Š 1 w<rq #Ys *t q qz fe q< fç qrat 
sdfxa (attached) <gar £ qes (back) s< Ze qz Tt (face) 
wz ma taraqeeizerce Qik) sanqnqosucaa arc q 
Yet Š i qz qar qY maaa (introrse) 28% š, s< qa raat 
Se<cir š q sea afgdet (extrorse) *€% Ç wa (tFre qq ñ 7 
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qeq nt ta t< 


wA & qç sq4fz wm (reproductive bodies) É s< Ter 





fas šav4-_w-q—Ta wr wr firru 
es, qan ww wt farri e, B0q qa 
wYAC MNYeC wiz Q Deg qr suceeüa 
aNfrvn Duta 8; w, =Ç (qture 
wYÑuer) wç faae (Qampam gañfawr); 
wu. qf ef0rerti wr ar; w, tf 
vav qt cercufaw taqta (rarprt sya 8 
Wtkzue; w.qti ñas aç, Qe areste uq 
wq wr; u, CO vu q0 w feu; 
sat, QC wGW4; st w*)ÑQrm mt 


w( w4eqarqtu af @& wmrwq; z, q<ur ç N 6. 
ut w Ñrer aY fur wr elzt aç cuer & (GSS I 5; 
wNN 91 C 4v9waqq umar; s, cara VN 25 k. - 

WaA0e8 W. 6 0 wil NYC stare Qs [Q = ' 

wr figbra z s : SSS 
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s qY 38: CAIRSI I 

= Qwa— 


x W q ZW Š 1 
m a upip haki em wa W 
“a t Qar mr sa Psfaa Qw Š sC Cr" ° | .. 
. qara sas (sterile) 

| — s A w€ ws + 
p S bubiq as 
L C aminode) — ff 
' a. W S SJ 

(pink), % < : 
(Pentapetes), see AQ K Say i u. WESFs37; 
. . mg (Pterospermum; ë. SS. WR. TTS. 
far Qev), g * GSA Ç £ j] t= 
a< sa (ss saqtaq (aa 3: 
| ertawasam GQ 
V| ga (sessile) *@& 
| t 


i R YG—77 
83 T sQ Ti 
Kautsut qn 


zs ` 
Kanki pa3iKz2=N 
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fg qu s= 
L fg qY ¿T stisa 2 a SZ ki 292 
| wz (The Pollen) fq QY—q< l s, Lk s | s= Zx: 
kl — qa w (pollen wz 8 fs88 wAfest mis a s | "Sa 
'1 grains) t š wwe (o) sns 1. ). s as f 
. r (microsporcs) KISA: m <š WY i 
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Ə0886 


Tr ut 88 


w % G< w4šfzq sme (reproductive bodíes) € #Yrz <t 


t< 





fm qye—— a w far 
P, T< Tq +T far, T, Fazr <q 
TIT Sre +z W faqai qç srqqsta 
firs fear m£ ë ; w, srü (risqa 
sYfasr) s< fsrsasr- (s#raraset qñifas) ; 
T-, qtÍerr myfrerali r sta ; xT, TtÍsas 
Wç, qaercafsa $;dára frarsrrsaT TY 
štgq; =, TrÍças za<, q =ç s< r<nr 
Wq *ter6rq ; 9, C q<rr Tq shfsre; 
SW, Hrfrataq wr; s, mie ger 
T s(qegerñtm fafr SW sr; z, q<mn 
"q fs ay fafer sr siqa s< q<rr 
wi *T sqeweaa faza ; š, <rt =m 
YZ 8, waü# 8 qTerqyə sff< arar< qe 
wr frrnimi 
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Z ar. Z+ wwanpsal.asas C 


"=, + 
— T. r... S... 1 


, 
—— 

pea e eg 

< ws L ` 





°v <eqf sex 


w(fri zt ## rtr wrFGfi (microsporangia) # wm s ë1 


S#*[ sF6rç qgq šW, oso fto (2° nremiq) S oq fate 
(qoe Tri) s ghar ë sç š qË wq š: war gm ë 
Me q<rt wq H us qmqasa sC (microscopic cell) gYt 
š, s< ss SY arq<m SR ë: Teri (exine) s< sr=< s= 
(intine)! #rašle uç <ç s=sálfue 
(cutinized) << Š fwagš sta: eq 
(spinous) sz##, st ffe qqal %* 
sr eq gh ë; @dt-=nir T€ Üsg3T 
sft gar 8 1 sT<T<st qeaer, Terma, SS=ƏFsr 
*q< ë st arerqte * swgc feqq Star ë 1 
rz (pine) % w<rt *q W SY <eqez qa 
st a (wings) ER Š 1 St T<nT wai 
2 səf<a Etar gar š q qrersits q faerr- Fat qye—ar< T q<rr 
sf <= (germ pores; fs qY) sm SL 
š tra gë Tq% sar gd x=rÍi gr<r araca us Tfest % =ç # sz 
< Š fsaat q<ar-afswt (pollen-tube; fs qu) sgk sh- 
. Tr eH q 9que Spa S gar <gqrë sh fs aacse sr qz 3 € sITqTË! 
> q Tq w Š Sq T TT (nucleus) št Š1 w€ fawrfsq grhe< 
šT +f qarar ë, Fara š% sŠ mY sf (tube-nucleus) q 
sdi qrfrg (vegetative nucleus) s< #2 #tsrra afc (generative 
nucleus) #*ë% Š! s <rt afer qfz G<dY Š QY Tg Sq qt 
SEE rT W afgsr=+fas s< saq Tifqa st S sr 1 sr qUsra 
s= faarfsa gif Š syz Q qx Ws+T+ wareat (male reproduc- 
tive units) ## wÑ £ faqay qz se (male gametes) wg š 
sTÍS1-Tfq qa faqafea (disorganized) ëY sr ë| 

sar< sft< sis W nala q<nr sys S; q<r Sara Wa sr eq # sqqq 
xar ë Fa w<raq qa [ pollinium) #ëš#` (F qve) 1 

r mt qan mis W siqhrr (Attachment of the Filament 
to the Anther; fqa qve-quq)—-4asg <nr sha S wr< Eu geuss 
š sañsa <aar ë (t) sa Tasq T< qa % arqr< qç qhaq <ë ë qY 
q<rq Ur = srmfeqa qr stram (basiñxed or innate) #z% Z, 
S s<di, më, mear (sedge), s= sf (water lily) wmnfz š; 
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s= w ss evt 


(R) sa is qea sta % stare š Graz 96 qà saat š =s: 





šriWear (Afasnolia), çefz q; (q) ww Szx= s< # 


> 
si 
! š , 
| r 


fas av4 fas sya fÜqrawe fs 

ra ər r< aya irqqransi far ava— 

fe quoe—qeasmaq i fas qw4—sea 

wr fas qlr Sr qiieqi iqaran uss= 
s< f< <=) 







TCeqr üt ë St snti qsqa (dorsiixed) == Ë 
(passion-flower) ñ; sz (z) sz qz: s= == 
Sauer ses q< siqaq <Š aife Sapa = 
w: QUQ manh (vcrsatle) wz Z £ 
(Pancatium), az 8 sFgag (Sac; 
sf drá (connective) 5 ##6zs 222) =Z 7 = 
$ dt qtfsqi t qaw +e Š, = s TZ z=== Ée] Ziz 
first qr; a=ar (sterile) #Fr š) SPE <= x= ===maix; qw 
sa Rq] 4 š St S= Z ==<z Stz =r=; Š === Srrir qrfÉz Wi 
gt G k dr q =a ë faz z s zs = £ s dz qx. 
*ra aŠ ses= sz ai sila zar En 2, 

Wan ste afan (Cohesion and AdEson)—2x [adhe. 
sion), e= (adnate) fz zs== (adEerent) rl wr z iw 
fer arait ç qa=qt (Wa rana s 
Sura) #afrq=q (union) wiz zrs£ sq 
k S251 (cohesion), st (connate) zr za ( 












waqaq 248 SN cohcrent) tš; 
Wakaq anitamitsnasrsy =e waq * fz mitt Frà 


Rš 0 qeq sr q sts=rar s3r8l T wr qq Š qf) 
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*?v9 s= sea 


. qaa mt ds (Cohesion of Stamens)—##< qt St Ta Sl 
guys Se mr qsqa Tra G zt 
š esas fira qti h year ái (s) sisra (adelphous) zar 
s (a< Sag sqa qasqa zr<r q <ë ë £ s< g< sts qas 
=ë; (#) qq<rq (syngencsious) š <mq[— sa == sq qq T<Tq 
slgr< q <a ë se Tasa Tas <€ ; (s) #g%a< (synandrous) 
==qt—s 15233 aral r =< <t Si sT<r 46 <t l sq: 


em ds (Monadelphous Stamens)—si4 


s 1 q 
qšaqt mY g s= wë £ (Faa sua), 99 qgz% S= qt T(S43t 
( Malvaceae) #, wzrz<t Ze, Ta, #=qmr gaz qi wTW qaq 
w sfgsrer< s< f qaq <q Ç Tsaal qaa <rq Tt (staminal 
tube) sz Z sh 6 sa <q #ti š =a QF Š! 





fa au 
Ts quy—seni 
fr qus—q<i 


fa qua fs ous 
S38rqi Gí SSntl 


fs quu—sgsəri 


fas quv 
fs qua—us Ser 


(a) fzdsrr Sk (Diadelphous Stamens)— qas <Y 


zs S ws < g s< Q< *UT Tq <gQ Š Ql qšrç s feder 
= š (faz °. š qz< s ar úfüfesrisr (Pabilionaceae) #, 
seed azuSm,q, stastrar, sTarz (coral tree), sens # q sr 
ws < Gas QU Š,  qaN W st uw qze 4 qsq <eY Z s< sat 
s <š 


(š) wg8sm( d%s<ç (Polyadelphous Stamens)—4 4 


=i 9 W shr, qeq Ñ qur wQ € fera shr qm ` 


=*.t XZ` ,. À 3 21... mesas = = -" 


g< q sss s=, SËsq <t wu qaq <ë, sl: 
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š, Zm sm €I 
[tl gourd), 
Wi sama: qq 1 
Sm Wa Ç 
mi [Aluas), 
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wr še 8 6 w dz qarí 
qY siqa T £ (fm 488), 
waqa üt 64 (sa(flower), Z 

I) da qhaq (Syox= 
gm sweat 8 wat St < = 
s wqta< rs é (f sws 
wy w w qqrdebdr (CzzaE5, 
#, sue Qs (ash gezzz 
(bottle gourd), rq, gx<x, Z 
x+ wmaa qtq qara Cs € 
hu W qa QY é SG Ç <= = 
qqtaç qWhae QQ (Arzz2 
qm w š, sau w<= .Cazz= 
sriwç< (Alocasia), 6868 21 

keq w sha (a= <= 
Stamens]— (1) wç $= = = =>— 


q( šq. gq qi rq s==—=— pəa- 








quq ñaw q CR — =—== — = 
qrdr6, sg, <t (Izz - = ——= — 


(perianth) š ë >=— = 
(cpiphyllous) z: £ = 
ss s, x= 










—s—_ 





grq sfz=sa Z* 
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kd sefa srea 


PAEE GSSs K: q ffe qrasa etar É 1 gz sar< get G at Sfauér 


(Labiatae) *, sar asr (Ocimum), 66% (Leonurus) src 
qTTaT (Leucas aspera), saf $ r< 


qa < gi Ç, Bf al ər s< št 
ge gi g QW TSsq< (+) fat 
` (didynamous) #*š sit ë 1 dre 
(Cruciferae) 8, sarqa g<, st, 
səs, xr, sena š g: ac ghi 





fa kas i fq aso Qy qas (q) sgñws (tetradyna- 
qaq t əsËi fq Q89- mous) sgə š" siray qa dr qq. 
fg hda1 fs q86— % wi š % gë W sr slt< gë W Əl> 
kECiFS qaz gW ç (fzedr q#e<, dimor- 


phic stamens) 1 “<# q W wraFaa q3šaqi ar smer (relative) 
sar t SY Tae qY gl sai 6: (q) qd%a<ç <eqs Y qt % gl št 
wn Š S< s= aaa t fera <q e 1 GS Taare t fafaez (inserted) 
qz š; (q) YQ sa qCšarç < ds qt s, 
fra <a g qI gq sfeacq. (exserted)wz% š! 

< mtat gt zg== (Dehiscence of the Anther)——st& q<rrsa qfz- 
qq (mature) £ sq ë g $ a=a< Š <q ƏYsr #Y Fafq T< <qTq səs 
šV fuafsr ea feç gt st š sr< <rt =a arg< frases aa Š 1 T< =t 
zaza fafaa fafadi a ghar g: (q) arraeq (longitudinal) zgza— 
Sta T< #=t8r Y mfšqt srq24e= fas q cafe gt <, st we<r, srërmr, 


Gq, ze, sqrq, safe 3; (q) sr8_sgwzaq (transverse. 


dchiscence)—st T< mt st qat sgr š este gir Š, qar 
sf gw š wg didi q; (3%) fefzw ws=a (porous dehis- 
cence)— #ñgq u qr sqFfrs sea fgzi gre gtar g, #% ss, 
3, s=aíš w, s< (v) qa egz (valvular dehiscence)—sr 
<= es qr sfar Targi ZT<T8Tar £, SH Fa furga % qarzat (shutters) 
š; *TT Sa aTg< = s< S #əy Š, q array (cinnamon), *=q<, 
S= (bay lcaf) s< arfár (barberry) š 


£, fer ar< serà s< qY 82 EY el 
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qe m qa tx 


` (8) si at Sñt-qaz (GYNOECIUM OR PISTIL) ` 
wata xr eit-Ñarc we; wt sur nt rtt ma36za ara ë s< me nt 
süre eft wr qar gr i esa =nateqfva ë fer ma 





wfiesa 
Q start 
` wasa 
1623 
sea ae 
fa qa8% few asqa fx a<3 fs a< 


wmtta fem qç4%04—< st qf wmnr( Fe qsq—CË wm 
wt orem wsmqr( f< q<x—mamr wami fq e— 
qta qaq wr fray aypaq) segi sJ ST8ypF4 54) 


Tzt drarq3t q Ts áYampi (megasporcs) xt Wat-tiq (embryo- 
sac) 6y gre sein) wa qYam are s€ Gre GdTr qfeqi st qx 
Sy qi (megasporophyll) f sg ë 1 wq erase Xe qr are 
(carpel) w gat gir š št sma qf6 (simple) z marefr (mono- 
carpellary) = ë (fe a< t-a<9), #% 8, maç, qe sigzx, tq, 
waf: R; sa sa <t zt afirg ayqi w qar Éy É SY Pfi-4arz qY iqet 
(compound) xt sz=rredy (polycarpcllary) *@rÉ 1 Tra *ft3rrza 
SÑ atq sem zq qaq (frec) B ss ë. $ qPmq, Tips, sfrrq (Sedum), 
Warz irbfRzot, sr qeq, qip (Unona), afz tí ai rir—arc 
SYqwwaryu mi frawarvyq (apocarpous; fer atu=x8e) ra 4 sr ra 
Ya aspi ara Š qPr <9ñY É, Sr fe nraat Sat art £, 8 efrafsre TY 
qne (syncarpous) *@% ë (fz aš 1486 Te sirria v gor 
wr Q d——sfaeru (stigma), *frer (style) #fz 8eeraz (ovary; 
Feraca)i em-tec3espardrarerefanc G(atrarg asa; rr q=r 
S qfrerq aY sarer tar ë sfest (style) *z7rn ç ; st rfi 
rgatarrerrarmanmmaq (ovary) gerai #rmaqa q Cr ST 
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— n n. : 1 422 s= sma 
we Z. San Case r: | 
. + Y = a . —_ _ x. r 5: n. : "2 
i s, Trerar< sSt* sssq sr (bodies) #gf& Š st fe srl * seqfamisq a z si š 





sr< stss (ovules) #zet8 1 Hedra W Gs qS qes ` J =s s8a 
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Faq Q< fs 
qas-sqeq sql fs 
faq 2su—qTem fas os<¿—rsqi =F, <#fFr-s<, 


9<< ra 99% sq oç ¿ 
+ 
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su—s fas 2<s<—qri 
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Ea au, 


Su isa 


sisa gift é fast saa-0ta (embryo-sac) =#% ë (šRa4 fs 328) À 
susta S w s< #rasë[ S fs sqi8 Š 1 Tasw-susq cfi-SeTç 3 s= 
%% Wa Š, Sa ST w fas ss Tas srsq SY Z; SfFs qaaresq =ÑN- 
*sCS Sas qz wz sS gferé +difs ss <ar Ñ wa susq fos Sa wa 
' SS É qat €l 4 Fesft sat26q # slawnr saqfzaw <zer Š x 
x SWTRIF4 <€%r Š, qT SrssTsfq STsrtvs WT<% sTdl =<er mi Sarre Ñ Ssqm-ñiq 
. S ST SZ Gifts qqi Sidi, di.2r3=8r< s s= (sterile) #zy 2 ü% 
' sqdi=Ts< Gt s==q =t-3:a< (pistillode) #fr zz Zl 

.. . W88sq esi—&8< S sssq (Carpels in Syncarpous Pistil) — 
;. SSS stss< S svsqi qY s=qr rag s< Wq: sfSq dr arar Š | sq 


s=sae 
s ta: 


fŠ si sss sà š fsQ Pisafofaq sa tasta) (0) samll _ 

e se si Ss4; (R) sfssrii st sF=zr; (a) smspaq pai | 
x. T se; (v) sveraq $ fsesë ar gamsi (1oculi) ë s=qr;.(s) 

ja ss=rq 8 Su (placentae) s =m; (s) se=rq š arama . 
`l s S St S SSTl sç ST sqa Š f sfreaç quni S Tc 

. Ta gq fF sat qY =a TA8Usq =h-Sq< S sasi ay qeq a as 

E : j° a<w= (corresponding) gW Ei P I 

; lsi KF s e OVary)—seq Ts sqrafsr qd Š 1 u=<, S, sm I 
š. sl SS SaTe<%i S sssq qT qsir (pod) sr qes oz WË ws 

,. ` t N : 


_ 


—— > — _  - —— 


Wq tt 6 tv 


3 wr qt gqrfr Ç, qt fr merfsrer < wf (folded) É afrz 
waq ST sq 1 trZ sqTTT 8 firr< Tmrqfzqa GY air ü St rr frq< zt rz 
sT ammi re Gmfsct ei (Y fq mY wrfrq úfc (vcntral 
suturc) #f< Ter-frrqr qY fzq q< fc sert afer <ç ë, qe nfr 





z 
fer a8% fr aoo fsr qəot fer qoq 
Stzztq mr farri fa as4— rat q< £rarrsi afzçq gs wer gxr ` 
=r-Tarç; S, qes qf v< £Srarai ufgz ctraae š; afer EU W qar gs 
Wr avzmqi fw qos—r, GF qwTT-xrzÇ STqIT $ Ti Gr 
efe W sr gat qrprr warm; W, qr grmoqi 4 W wf 
frt a61—qarrq mar * drq chaq *% azí q< qz t qat g8T 
Cerrmt sqveTqI fer qoq—rqt cfr-WarG *; Terç st qTr< afza gI 
#Y< sT+ Zí # Wx q< fe ü qat Z3TT CT frt sera Y 


Nipuynunnaqaussmansaaasawsaqaqywan—aa—s———— aa 


(dorsal suture) wf ší smfrq gfu q< szrr sr €s wzç (ridgc) 
ferfira grir ë, fat sara (placenta) zy 1 sZ gzrt W; Sy ai 
r trqeqr (corresponding) #t qfrrqi T £rarsší st qar m<ar Š Ü 
srreq iç afew Ki 3 s qx ses qar Ç 3Y< sht áraregi wt Tarra werta, 
mr mesai sqsruqx rn É draqeq qfz (apical growth) 
š Tree qç mq (projcction) #+ rtt ë s mfarqa (stigma) 
s< sf (style) # fal gt 29 1 qwa-sert ei-eaç T, 34% 
Tree (Ranunmdus) 8, ser sm< fed ffe W war šj 
Sfrrqerrz=t eftƏterae sf srreq sq aZi zr<er qrt <Ç Try ë s< qrrrir 


krv 
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== x 
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2: 098495 on + BABpR: SOP ss Spa jista E: 
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9v< sq sea 


S, Trerer< sisi % qa=r ta (bodies) #t8 ë sht fig #rsft 3: areqftrafq sà q 8 š, 
. = š sir< ssrzz (ovules) ger me rs us qér sieTmrc saa ae 

ml Sm 
suture) š qe. 











fsa Q<" fs Qq<s fs ə<o fs q<¿ 
| T#Tü-9Sq STqhTI fs Qsu—qei fs q<s—sq 
' fs qsu—Təmi fs s<¿— r= =Y, eft-šsq<a 








; f sq x. fear grdt à feraanl sam=gta (embryo-sac) #g% g (aaa fs qu) 1 

m... | STST8q Š 6 aff< sssi W ds ait @ 1 qaw-sueq efi-Raz W sTŠm 

s: 1 *% ti ë, sq dr ws faqà swš qaq susq PR Š; Sfirt qamraq =fh- 

: í S8<çš 46 s wz sera dia ë si ga zs š Stzsq firəqrç Sqə uw 

x T. Makakukku Ps wq Fe si-šac S after srqufeasq <aqr Š wr 
si s tasa aT TEST S, HT SvSTqq sisu= qr<ur sdi wç qr dsos Š srm-qYq 


°. Wa mh qd gir, qi.cfr-3a< aY == (sterile) #8q l QN 
e SfI-Ta< = sa ==si-3Sax (pistillode) +Y zz) 
s. WaqGuzq cst-saç S so=q (Carpels in Syncarpous Pistil) — 
qas ssfr-3a< 35 stzqi T er SƏY sq PSAI ST: fŠ SY sgr Š | =“ 
*[S4rŠ *T < =< 3: fea Firzafofirq ari Sasi fl (t) sfena 
qr sln fq st qeq; (q) qisərəft ar West; (3) qveraz3frea 
.. aT sm; (w) sgr S fqší qr añsgi (loculi) st q=qr; (u) 
"1 saa 8 S< (Placentae) s S=qr; (s) ser š ama 
i * Wq8šl s STI. qç ÑëT sTqT Š f sfÑrna< <s W sq 
'1: fs gq fafra wni qY szar SDS Sfr-38rç % spsqi at qeqr sy 
. S<q=f (corresponding) sis | 
: sera (The Ovary)—uvzq W Sqrraf<s Ter Z | =< as sa 
Í srifa sas o E aə qa QY areq <aar ë, 8 stgzq fr qi nafs faz | 
TC S4Q a QW sargesi Ñ qveq qr qY (pod) #Y gqə+r w= 8 TáY 


r... 





š gx. : 
Ass. ¿ ` 
ua 





tq qt we tv 


š mY wt qi ü, St fr merfre q< wfr (folded) £f: wf 
*rret Í sa St tz sarqa S firzrt< zrafsqa 81 rir Ç St ga. frqe sr ry 
wT sm) se qrafe qi r nf mi s=fra mic (ventral 
suture) #Y< mer-ftrç( wr fq q< fr were afer <ç ë, qes dfa 





fer a<< fat quo fer qət fer qoq 
sarre wr fr fr q88—, str qç #rarzgi ufgt qe ter gar 
=ft-tarç; C, qez ufe s< rara afea eftt<ç % zT gUt ü qar gur 
Wrrrt suzmmq( fr qae—*+, qt TqT-27Zq qTqiT i: qq sTwrT 
efr-rad % war gat Wrermr QT W, Tç scrgql q W Qi 


fr Rot-TTarmaq mm $ tr efiaardi %: Et qç qg T qar gur _ 


Tre sva Pq qoq—rr rfr-TarG % zz st sTr< xfsa qia 
a< S+ qZl g zz T< fra W aT gaT g+: frirefr qzrga1 


(dorsal suture) Zf #1 wmífrq qfa < sgt wr G+ sz (ridge) 
fxrftrq gr ë, fx sera. (placenta) Tgr Ë 1 sz qeq $ Sy gej 
*Ér szqe=fr (corresponding) #r qfrrdi # £rarešl #t qr<er £<ar ë! 
are ie afesr 814 W st d< site qaa ü 2f< st áraregi wt qarra q<arë, 
serra zs ëi wqarrqi<8grnëdrsmge af (apical growth) 
š: wr<et g+ mitt (projection) wt str Š st wlawrz (stigma) 
siç afret (sty]c) $ fafar gr arma Q t qwae-sert mi-rac W, 49% 
r> (Ranuncadus) S, %eetmq sç fedr fde W wq šj 
Sfrtmrrrz=8 ir re 4 srzzq 83 qÍ zre zrt <Ç Tri qe qr , 


— 


ka 


m LT g. U l a 


Lal 
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—. — san 


qx¿ saf sea 


(one-chambered) sgr za, aw fs (orchids) #, IB 


av=q sFz< s s< qfəq <a ë s< s qe %== qz freq el SS HseI< 
w qZ2@iŠt sisrsq, qq sar. fsraw set W uw sm étdT š, q 


qsg% WA. mfiadt wz fawarsra fafet (false partition walls) * 


= ses 4 asi s sgr W sfus faqç aq sa Q, WW qQ<r 
šA Ëráieqeqd (gymnosperms) # #vgq sme qq %* eq << 
+i gt s<, safeq s alas, afra s< sets qg Sl 1 ST 
rss q susq $ qÉ T< Ter <eQ g 

af (The Style)— sr strsraa s qas sq (projection) 
Š sir qa: gs fsra< š fed ë (fa q<3)1 
sa Ë af8ar area a sta 8 <edi 8, sar 
f ararcmq: umaq sq 8, S| SG sreg 
(terminal or apical) #z( š! f< Af 
s=fr-Tfr qi era q,ausTsrq = ars (apex) 
u s< t q ser Š SY< qÍS8=r stgerarq š gas 
q S sq gŠ Nis SF 9, 4 saat qr 
(lateral) ##% @1 set #% qr %@fFmqér 
( Labiatae ) s< fefeaigiaq (Hc:+hHo- 
= tropium) š sera x< qifedi = sar ter 
Š, s< sfsat stss S ser š feaq aš ga 
sr š sera gir Š s< Qar wdiq Eter ë fF 
sZ sme %* srarc qr St qoqta W sera 
g SU SS Mer<ç sr a[qer aY smaüir srarfcos 
(gynobasic) *#% ë (Ps qə3)1 


G. 


A23 
3 


fas qo6s—aest = 
sraiq strqrÍf< siqa 1 
@, qeqmt T< sq 
sTqiqA €, S8Y *T STT- 
a= wt 1 faza st 
SF G< 1 

afer * s Wr Q< Zt ë sST< sTG6rç SW 
sqzsr6r<ç (knob-ike) sç #sf-6fr srçr st q@ier Qh š1 që 
fafafza (flattened) sr #tfsç (elongated) í gf s8qr gl sasa 
=< š wz qrrq: frgsra gitar Š slr< S+ fqv =T sert stggqdí 
sr zar *% qzqeq SF Š l Wq: q£ faFece fe<gni (radiating 
rays) * =s fars str gs Tdrq gh Š1 s[C6pr wr q 
fs ar axa gt qawa š, SFnq sq qg qixqs4 gler ë st fsq- 
fsqr gt sar ë s< w<rr ww w q< fas st Gl #*Š <uTal W 


+ om. s2. r 8 ° t a 


stamma (The Stizma)—4Í8#rtq grata: ; 





3 
£ + 
1 
z: 


aa q ë 
Tealt 
Pi41k1] ECU] 

N rakisss] qc 
=m WQ: 
SMS 
am 88 fi ` 
D ELISMSSI 
g au T < 
hg q 


Ü. 
P ke 
ST3SRU qaq 


< 
— — — wasesawcvagmqanamasdkamamac; “SUT; 


sa mt €= t 


szyütme mt aq É Š fat qat 8 apy g qr xii tt smut 
$t Ter Par ËA 

z=reeqt st tir (Cohcsion of Carpcls-syncarpy)—arrrr zt 8t 
arrfrqa mata iqpr cexg, 35 fe afirritqsarma etr aa Tara Ts 
=retztta e ate 8 gt Sq <ü Ë dç afrrr se firru ur < ë, 38 
=rça=m ° ( Dianthus), st (Limim) sc fr; W; at asmt Tas 
*rema siç mrt 6 nq š rt xz Ç d< wfyrrq wert <gy ë, 31 
Tr sz trg Sí; <t z8rer $q alti src afirrrr w s? f qa <QY É 
slrz =zurata wt <z1 Š, 25% Far ( Pinca), =š$< ( Verium) 8; qt 55fi8 
mit serq Ras zre x tq Tr qaa <g* Š, 38 are (Calotropis) T 


fet qo frrqow8 frraos fee qoo9 
srl wt etmir qov-Trgw st cfr-4acç qart qfrrii afer 
frt qow-Yrçazea st pfr-3a< zea qfrrrsi afer Fa qos-841 8 
zetr-pre saq warma sfeti fq q6s-Tzre Tr efe sam 
stri s< wftrerdr usa a 


smsara (PLACENTATION) 


waq (placenta) serta q sr qr qe %== (ridge) g-za qz 
zq (parenchymatous outgrowth)-fz+ wz #ramrz (ovules) 
mü Yü 1 wuake miÉq a S$ qTqfrt 
Tr EY yt qr tc f Zt iq (suture) #2% ë, qt g+% srarc st faz 
€ "aq + we q x= š fee er zq ən afra qunan 
(placcntation) rzr š) fraatanre dtatze qr qtatat %: gz =t 
g< (origin) x< £t fs<fr frfrss sena 


, r. 


e 





s re 


-- am 


PPS w Q Ç 
=< 1 
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1: 1 ss mY. 
` 
` Tua satry ss u umaman asoka +< Pea 
wu === sme 


sma $ wmar< (Types of Tlacentations; st 98 ¿-q¿v)— 


nf srstzra (G stzeq sr) Š G= STaT=q ST=GT< =T STCRI=aTS Tat SIT8T Š ` 


fk stara (marginal) s<ra=ara *g% ë, s< sas sesar (st at gt 

š sfra sugqi % qa GR #) W srzera=ara saat (axile), fqferert 

(parietal), srarëw. (basal), s< Sigta (Free-central), #%=ta 
(central), sz s< (superñcial) g ë _ 

(1) taa (Marginal) —#aqr sr<azar8 (fs q6c) $ sss 

š Ca si zt sq Star ë s< sr<rr stssq $ ahi Srnrsl * afq-=r 
f que ` fq qes fas q<o ' 





fs aeq—srarëqi fs q¿q—susshui 


š Frsasr ë fagat sefa gf (ventral suture) Gel wz Sza- 
sfiFdr (Leguminosae) %ë % qYdi, 49 wz<, sa, m Tg< sqa 
s t mai sg *ar ar 8 si srrsq sr star 
< $ q<Teq ëFfr ë Tes sfir (dorsal suture) =zərár Š s< s= 

s< fasfaq së gtari _ i k. 
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91 qq a 





+ = — <azmy-pnnawastic chakmaq” ora " “nanman SN 
sum es tat | 


(2) wwe (Axilce] mrt wx< š (fer qas) wrmraq 
=yëtet (many-chamberced) Zt € #Yc zr Tri dt wes gir Ë 
frt wgzvre wq fz qç drarre gq zeí 8 W-frq we 8 frcxar ë st 
g=rreqi st sr (confluent) #rrtgi $ wzqretr Š We Çft ser Çrrt 
st sira ff qt qr É, S fta, sPrrt,mze=, zaza, gr, gefr S 1 

(%) *=ña (Central) —trq wzraz=aer (Pat x2e) 3 tz (septa) 
xt fare fafear (partition walls) sz szrrq W št zz wit Ç 
sz tt terz =e CTrr=t (unilocular) Zt spt Ç s< zrtz fz+ 
(Caryobhyllaceae) t> *% qtdt g, z=rçq wrrsn (Dianthus), 
qhfrrribr (Polycarpan), #irafrar (Saponaria) zf (Stillaria) 
wf a Torr arrerraq š fearma fafaqi ç sam wr; st mUry Ç 1 

(') ==a-xafñta (Frec-ccntral]j —*==t #zšrtç w<ra=sm 8 (frt 


3⁄Zv) wrrt wetrurq X: wa R mw rn x 
usiY< swrerzrq £ fra W a % gš Wofrq ser t xq 
W <ç < Ë syz gT3 sz Tx sü Sre Srxrre qTrer QV; 
mË) sdifr z<ra,rrrsq gr sr 8 sma — 
xr ë, qnËza qa wz=rqrart s g=0ararq xy 
ë <zfÜm> (Primula) š (zr Pra 1 HI 
(%) fafe=a (Parictal)] Kfafsrzzr zrraz=<t Z 
+, 
w qrzet frš gq w<rq w=esrq W. sore ft Fuafet £ 
qx fsrfrr gr k) wTfrfaft geri Gr qgire š / 
sftmtsi (confluent margins) £t SZ 8ar s e—rrr 
gt zizqt gral st mr T rq ü. STD q w=rt Wo 
Wqrer, sed (prickly poppy), Tc, =frz, Ct 
ssuks: s] ü 
(s) sar (Basalj—srqrrq wara=a 8 (fa 22) serra 
qr gir Ë Siz =<rq siyÇ qeqry qz farfss Érn £ sr ==aaa 
wrq(x s< sr r qrzrr wr tremi wçhpH rs weiter 
š: qYqi, 4k ráp, Ta, ceayfx S fira 8À) 
(9) weeña (Supcrficial] —Trrrirq aza W (fç q43) 
werta rere Crit Ë s< serrÍl wq í Gs cai st wie 


š (fs 2¿t) wzrrremq qr rry gprt Ë ñz érarzri 
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——aasss 
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ç9sa 


`ergsq gi ë Š 
` = syz Fla ZYY Ç, sas qe enr Ai, 


eza , — u, ww. : 


I Ñ- ea “A r”, $° 


' qeq. ste 


SËFr sz <s T sa, fawrsr fafadi * #.sF8ç SS * 


#fams (THE OVULE) 


stang qY s< (Structure of the Ovule) —as dre 
(Fa 248) saa, % gs Ta qa Q sqiWsm (attached) <gsr ë, Fara 
(1) ste af (funicle) #88 81. që faz, fisqa q< drsrtss =T Ta 
(body) sq qz at £t qas 6 “en <esrë (q) sas (hilum) 
ç faqes (inverted) #Ystez W, s% fs qw W fear 
ë, #ismss qfaepr drarrve š arir< $ aw a< q=a% š ar sar ë s< 

. ses (ridge)#a4mar šj <€ gz= Y (3) #frte (raphe) #88 €+ 
Yars wr = wq (V) mes (mucellus) gra š =< zç St sTa<ali 


o 
== 
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saq-6Yq 


— 


Sis Gtfsrar 





— stats afan 
fa q2u—ststss sptšƏf sz 31 


ç. ras xet ë, fera (u) #e# qí srca Galuastaq, Kasi 
ë 1 fwzatqzd (gymnosperms), #cqifsr (Combositae) s< 
Tas qz WS@4is qti; ë sq SQ (families) # %#q% wz sr 
`Eh Š 1 $š u<pTir qq, Qs kISSI (Santalum) s< sltqg 
V sya W s< Él #eri sTrq< $ fax T< u =E st 
fz << sirar š, fst (š) wsssr< (micropyle) *#% Š Tà T 
sn s x. fesqrš (e). árarqmr (chalaza) kasaniq g) 
, ST 8 Tš 8 zurfscz (enbodded) W Szsrer< aaa, SIgg6T< aT 





FZI Ç] iu Pl š | 
P tutikS gq 
Tum a gekadl 
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ka Wa š [Ë 
ë 6 9 ë 
li sms 
[miherttll] —5 
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0 iq 
š (1 rO 
kuk tyo 
KUU Ë, 
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ai 


qeq qr s. qas 


frart = a< grdr 8, (¿) #r sr (embryo-sac) *z% ë, =xtr 
<ç =Y Y siri =I STCT F<dT Š 1 - T€ Sr3T=z s sat Tgr4qsi qh É | 

. sI-wtq mt frera sic sczat (Development and Structure 
*of the Embryo-sac)—ws=#r (fer q¿w) Frzafefas tafr s 
frrfra qr ç (fs q¿s)3A syzrmrq * frq<ç (cavity) # Srarz 
42% zw g+ SZ sizi (protuberance) # =q # sÇ # frzrear ë 
(=) t =š sr<efts saq 8 dr wa Tifsrqs1—-TYq 2 rr *fsrrT 
(mother-cell)—w*#r # =re=z gt sir ë (8) 1 sr #f+rarer< 





fer q5—u-PIT sf fa t 4-4, fr+ra r staeard ; 
w, q farft qp 1 


# <zrdr š. šr< st arc faratfaa grF< r< Tg #rarmdi (megaspores) 
s z+ qf qar ë, fs targr<e sqqeza (linear tetrad) #@Y 
g (z) z&=ašrrq <à qhara Š FF rT mtrs 3: Sr sefa ahtfirer 
rq T W m Gra Frarsr (reduction division) gFif 61 s# 
Yrrr< ar gš s< =rfrsrsi 8, Fsqar maar tf arar= set sfl st azar 
(Rn) t s qm (n) <Ç wr Š, #Tç s drq wfarzm sr 
(degenerate) šT sf ë #t< +rëfr #Yfrdí % mar fzzrft ë, Sfra sat 
sr art Tftrsr +m ser (q)1 # afer % qar s€ frarga 
Ear ë 8Y< £t sqa +f (daughter nuclei) #t mší (poles) #r 
sz Ty ag (£)1 3 Fe<fsarfsq gr š s< ss mrrç +Y qeq. q£ 
s< sregramira (q) 1 = waed4ísz feci fraifza rrt š +iY< 


A: - - s — -_ ` + — 52 
S U. 1 IUIsSGs 
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L. 2 aan nr s 7 sd 


suy saf me 
sea [Pg 


pam), l qm 
=b [Pip m" 
R) a (U: 
AW s di. 
smua q 
w Qm. 


zw =< wa-ñq Š ars sts qq srisq ë, fst W w<< sTrfsa qhi Taqi 
qez (g)i we arar š qFz Gl SY4lfeqi q w usus 
sfssa s=a< at 8< azar Š slr< Y sráYa sf aqa q srafssq gt str | 
Z a< faza stag (definitive nucleus): +ë g(sq)1 smsgr< r 
s< feqa dr sa3dr qtfa, fas S-geü+ qa qqaht fafe gr<r fa<r xear 
£, sg wq=aa ar seg see (eË@-apparatus) si ë 1 sq dy 
'. Tira s faq<ra sat ar sararate set qcaya ë s< qz qa 8 at 
=t=P a qf š <= É qat Hal qg qr fafaqdi W qf<arfer 
<ë É, faes< naqa shfraaq (antipodal cells) <+ ë (sr)! 

s dr sifararsi š sh sz saqsa st ë, g =fr qr (female 
gamete) #tár š s< se sifšsret (egg-cell) zr sag tts (oosphere ` 
or ovum) =#=rér ë, s< s= St sqgnrasraend (synergids) *gsrár 
št wm qrrq SF ë s< sus mG si <š =ir 
s= sr feqa gir Z 1 sz shifts fq at salar (fertilization) 







.. “ q ” s. Z. Z Sr. Ua SASS 
N. ¿aos TT A A 78... sr = s š — +` SS. Z... s a 
— uE mua ara — =: Š 





= T 


: SN Rasa 
Aa Š zara sr sat Š s< senrifsanq T< qfest *t qw wasi 6<C$ amas 
2. Sa Sa .. 285 ; ñ qamal 
. itar 8 Paat Ç qana edy l 43% ét sas =n sar gt star ë * ;. 
. 


s; faafza (disorganized) Zt sf ëi wf qafrenti @r *tš wh 
. st gar safe s= W w sit fawfza ZV Qqrr e  fafsaa quifua faqsp 
Linia sa Š qeqta (sa sqaY sd qf 8 2) *—m-dUq qara Š 1 
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ns _ rama= (Jmna) š: 
y ' —— s. D>. u x [vy] mi 
| | `! a Sas ss a = asun 

stss qf qen dfater wmárarmarç wq suzzre neq sms 3 qa 








QL qea 
. ] +f sifat 
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. 1: . stsmgi * saç (Forms of Ovulos)—srsz firzqfəftra sarc L | NRIS 

: o $ gt Tš gl : Pqü wa 

F O es ° : ñ 

1 . w... sq (Orthotropous)— sit se sar Git <q Š | el. aa 

=: % 8r=rrz q fra, mñ putus 2 I mi 

`: qË, wátararç slt< aozzrç qa dr qa Sar q <s W QUQ ran 

.. AW 

.: ñ, 


Š 2 u qan: Wí 





qeq t %8 ts. 


qtëriridr (Polygonaceae) *% qd #, szreçmtq qtërirrmr (Polb- 
gonum), gt qez (Rumez) senfz, r< qrertár (Piperaceae) 
8 qYqi #, zarg<ar qr, wq (Piper chaba), faqšr (Piper lngum) 
mrt fir (Piper nigrum), weqrfc t 1 

(R) =qügx (Anatropous or Jnverted)—s á#ramz áraz 
far ç sg war ë, fsrqtr arrzz1< qa atq <gar-8 ; sszzr< siz 
wfrarqr< g+ gr qr *ar 8 <? ë Sfs= srarez qf S st 8 Td 
get GT q<% qr dre 





frrq2o C fama fF a¿% fas aqo 
sarsi 3: merel fs q¿o-sdfrpq) fas q¿¿—s=ia) 
fer q¿w—fss Tai fqs q%o—#mrrii 


(4) faqw sa qr aaqqeq ( Amphitropous or Transverse)—=s+ 
#rətz zTq8eq =q #% dTsrtezqfsrar % qar q< fera <esr £, st Sra 
(Lemna) %1 

(*) <a (Qampylotropous or Curved )—+q sq raz 
Tr Š; saqra zr <esr é dr; srzar< siY< mirarqr<e q+ gr dhfr te š TY 
<a š, @t sat, tn, sQ qt #8for (Capparis), wf sr radi ze $ 
qhdi, qgarzarq ( Afirabilis) sir< qrër#=rqtr (Polycarpon), searfç t 1 


` s < 
qÇGUQƏ( (POLLINATION) 
<q #%Tl š: T< sta Sr qrrq garar=<r (transference) #T 
firaT st qar Tat s€ St r< *T grtdr Š, said (t) sazdarenre 
(self-pollinmation or autogamy) #Y< (R) <<-<mqa (cross-polli- 
nation or allogamy)1 *q4 =< S G Ts * T< = zt qe $ 
sftamq s< qY fra Ç sir< T<-T<nm f qz çs Š T< +o Sat we 3: 


` 











— 








sea sea 


288 | 
sÍq2n q W s sf G 1 TXT Š qssrq q3is< s< <ë (qGifzar) fir< 
sg 1 qreraqs sr f Sd wsr< fsr< qwarë qt qg we T fs<çer < sar 
9, *qd-q<nmq (Self-pollination or Autogamy) 
së #%< fateafr Gal 8 et gt wear ë 1 fzlosit wat g wt sr: g mat 


Sq fafaai (mechanisms) gW ë s sqq-q<rr TY qdq; <FF_ 


=. ` 


Sr gl wT<eTernu gefr Wq fq š sz sat-q<ntr gFraiaq <s q 
*qfegq: estan (incidental) gt 1 së Fràq wanri 
@US12%< <aqd-T<nrm st qaqa gitar Š S+ q<q<nu sq EV sq 
Š 1 *qq-T<rm @Y q%% qami W fa wí š frzafefas gë sqTqeq 
sg #s<<wsr Ñ w ffedr (bisexual) gr same) 

(t) waFfeq qerar (Homogamy) —t që < ë sr fafes qoq š 
T< ira šY< afssrg qa á qaq qfeqza gy ZÀ (*) š8 <s q #ə T<rr 
all *T #Tši s< qr qt qarqar % sdf w= % altar a= Të=ST4T qriq Š 
s< sq wsr< sai-qaru SY tar Š) (#) miy-pdr, ŠW Tq 3, 
Sq T< #taq q[<qqa gQ Ç Tara nrgpefq #te< q<rq TYsr gY afer 3: 
sq em Q 1 w q<nt GF wz Ç s< #sq3 T< wÑ Y dfq9rr 
$; T< q< f< QW Ç, sY< sç W=rc <cqq-T<UTO Sl sr gl š 
zatqi q sa faqta dr dar , qataq qirara qz a< Taaqiareqr ë s< 
Sq N%T< <qq-q<w t sr ë, qw 
#sfant qdqar g% s sr 
(Compositae), š< wees wš w 
sWresšr (Maloaceae) W tar sar š! 
(q) #8 s= gà ws g me Rar sat Š 
fwafswrqasq W == td š sizwss=s 
(erect) Wí qes siser S xar ger 
š ste mare St awr Š =mi-qcirr 
sa % ëV sr éh (w) Tia 
(Ixora), a< (Gardenia), waraar< 
(Vinca), snti W q<nr qYw sama 
š% ar sfwr (corolla tube) % zz 
T< fee <a sl Sah aissap qfsssr 
Š aq frees T<ra star wr 2 s< 
aÍS20r q< T< Tai q farzr 35 g 


fr a83—assu 





2 `. va 


l) amy 
sñ ñ gl ñ 
a q m 8 t 
Pakuttus 
w 3 Ta 
kalma; Ë + 
g Q W g 
papua 
gà [0al) 


kikuy qi 
wa 
qü sinqa 
Semut 
[si 
kama 
TË Tg am 





= - — 





(q) =rez qen (Cleistogamy)—zs== üë fzfesfr qq git é st 
wh qd qeq WW %#l #Y ser Scefr ger +g Q 1 QS si 
W qt qt T< ts qirara 3: aqa aq xet ë, aT wp get $ S< 
#=feq <ç £ s< sg Terç qti QY T< =k qz É T< +w set 
w % aire q< frc qm ë) “re qerar *4amrar (Commelina 
ÁAengalensis; fq q%4) *% qrqa set # ga gy fires 81 Sšsr qez 
#gq ür GF s< safazsa (inconspicuous) Ef ë 1 % sf <i 
+Y ËY qz saraq Y wraet TY QY, af< + Ér Sri rŠ Tra Git Š 1 
sreqez qeqar aTrqrər (Viola), zg (Impatiens), girer ( Drosera), 


_ #z=er qar (Oxalis) serfzc qt £ effrsr q Sat st ë 1 


8. w<e-w<çem (Cross-poliination or Allogamy) 

"<=ere st fafuaal (Modes of Cross-pollination)-—T<-rcraer 
arger sfaratai (agents) grçr šrar É st w* %#@ % wç Gq s 
š req zt ws s alter T sm ze SÇ 1 sç qfrcal ay; (#re) 
(ard, nf, wdir, sanfz), s= (faferi, siiq, senfe), arq, s< 
se 1 sed wi # T<arcnm Frqza ë ; 8iY<ç fzfesft we 3 wz ama: 
iize qar sar Ç 1 

(t) wz w<fñrar (Entomophily)—kFii # #Yé€i zr<r q<rrr 
<š sate: qq qar É 1 Ye T<rfrq qr tz firq wi W Tr arc 
# segera qT sy 8 Fases gra % < # eq yel sr gra T< Š 1 
TW= sqqiat <q, ee (nectar) #qtç gg ü( se@ ws 9 fsüq 
aT it qr st Š 1 

<q (Colour)—t#a% s= saset cs ar <a sx =ç £ ç 
Ta £t zero =n r ërar ë arz gs+r srer< facrar Y afrafirq ¿rr £ 
war gr rz =a s< sfqs arf gt É t, mfr-sft sa fr %= cq 
#=frísq (conspicuous) +T tar £t #izt #t aTrÍqa sc * fe saa 
tat Sra r< siri (showy) ÉTrirg 1 sS adrar ( Afussaenda; 
šftra fs qt54) 3 q qTaas q£ qË mëx qt Cr sai gr derm T 
*r=afea gt sar Š a< zl #Y srslqa Tel $ feq fra % s 
*t( *Tt set Š) <rt faena (Bonganoilea; Fer qtq), q+afzar 
(Euphorbia pulcherrima) % fia qg qes m *% ghi š arc 
Y mere qcT #í #qrrdq s< aFrzər qam g! *<r#rç qçt se 








= 












Z 9 
Ñ — ] L; 5 : (V. Ñ ' yima) q0 ° 
ss s di (aroids), szrzea *are_ (Colocasia), was (Alozasia), = sbs ñ 
ally =irs=z (Amormhobhallus), senf< $, së sa š zà qqsi (span) O aasawa 
s “2 GT SI G 1 I š “š ËB8mt à 
ku 1. — S yes qeq sqmeq we Ql sr s. ass. ( 
i Tmazr z z atq T< Š ST Gel, faqaq s< qaraq, & fg -.. 
as: ae qrsàa Qar Š 1 TFG8< gs fad qfeq S asqa asr é raq saqsa amas. 
| Gia mw (nectary) së š, s< ssft-pált qw fsqq seorar % #eaç Qar Š — 
a, f ez (spur) #ë% ë (Rf8ga qes 248) 1 mee mq fed gq #T4q t: asa: 
s A. x amar q< qa <s Š s< s maqfaq maca wl qr << š o 
s. wa wataq <t Š St 8 maqaq qx sf < SY Š! S 
Lrt] Tra fgaat aga sg< te Š 1 š Sa s=šl wt T< sát Š ST qaq Waña gs 
. 1 1 ara Z 1 =x =a Ñ srarcr qfraqt a edi 1 S qadar mel Š < Wai Q ma. 
' A: | _. s sarata Zifr š sr< sgt q sTa8<=8 mt Ts Š qlar gigi wara Kukata aa 
Q sq #i 3 aga qq ee l sr sq sqa age arawit W ST@F64 h WA 
... =e mama fisar 8 us 8 saraq 29 fuqél % qeaqra we qe fc any ë ! Kuas 


` . =s. 


q ea aafaq mat g, gQ q slzs< qrfr 2, SW qgl srqr s< Wd ë siY<Ç 


aqa wf GY Saç gë fqagl fümsa (Sp: 





; r = sqa sz wsmr š l wg wmar< F, Wa . 
. | sN adi ws fas q dt 9 ara Pkilw W 
- r Vs wë = q<Ñrq < qat š 1 Tq- 
ss ` Tfmaqi % wara St wƏt W ə* gu 
. sdi ar qg, qirda<r q< spere 
gu waqra as š! 


gm (Scent)—r<r. we 
SqT69q qm Šë1 sq s 
Tq qeq Vs Tas qasa S £ 
fq g< W ár qa #Yet =Y sra[ta 
s< ŠW 81 < W sq f x ` 
st Reaars SW SY gue % gr<r 
j Z soq at s< fuqq we W 
qq sm Wl %% WeTç <rÍ# 
š qeq fira =ç S #frdr sue 
q gt Ç, sarwa g< fsqar< 





| 
j 


oaa aan Mas 





f os2—rq< w 
£që ss 





—— ———— TD I.Y = 





Pt tus 


(AWyatanthes),, <a #Y <rft (Cestrum), sis, Sre nradt ( Quisqualis) 
wemfi wcnár st gqsq mist qY sme gt ë, sW we ú 
r gq sf qaz cw Ç, Sir sTCGT š qoTmm #T sr (appendix) 
w ger Frorgar É sht Fr 89 g€ ara št sf afsrg qaqarc gitar Š 
sir< wrasisft mfsaql (carrion-flies) *T sq ser s< sT=+ftra ëtar ë 
qr S4$ gre sgsr Tq<rrm gi ša 

sz qura qeqi $ < +a qr dt Faqfst ga ë T sq ser sz qta 
š, +w afra fqqfaqrárar q sgqkanela fequumr sa aa 
sia ar pd sir pa 1 qeTfél #t sq] <, massa qt gaeq W sqrq[tr 
sü 1 sfr-6dr #Yz ws % Tr Tra #r sira $, aT qq q qq % Tq 
% fq arte l sq W wi Tç ard É sYç rg qarq (qez sç T<err 
0) tr É q ST; s< qz T< gw TZ TS É S< sq 9 gz +< qt ws 
sc (r É sç gq mast q š di 3 sfasm t <q are ë st f faqfsqr 
št š; *=r<çm ax <rt stiÍ #J sq s< š rg z< Sar 1 sq msar< 
<<-Terqm üt sq ë ! 


firiç ərə (Special Adaptations) 

ss, ar, wasa (Anthocephalus), qq, @$q$ (Mimosa), 
xwe 3, fk ark we gt2 sfr< srafirgm=r ER Ge s qoqmi q afra 
xet Ç, sç gq sredi s Te- 
T< š: feq alta s< % fq 
#sšY <ë sasfeq <ü š 1 qa 
qeq Tr Q WqÇ ər dr Š 1 
ws gra s< qg Z8t š fe <a 
# Tren sq qç * fq wd 
sac ë (fa qa ta) 

wr (Ficus) r erts 
zsrirq, 89 sur<, rra, sir, 
seqifz 4 T qewa 3; ico T srTeq 








` fr q83—rra ssarí # 
er g8aTI STgt6q GQ fF 

` sme oz west t q<fira Š 1 

` *,=Teqe; W,RT ge | 


fgz zt<r siz aq 8 s< qu r 
% gm š feaq usiedl wi w< 
m É, T< fr s< šQ š 


(Fe 243) T< qez za 











¿81.52 5 k 2 
1 v PE 9 Say Ns 
` - 2 
P ir “ens sassa i G -: =: 
s. L 
sa kad ;. A 5 £. YO I š 
s L 2 3 N <req sie | 
.: ... = faz Ueaq Sm ë sYr< <fl qeq fqa< (cavity) % #rqT< w<À 9 
I P 5 ffe sz sç sísorq QW Š Faegt qe = Set geri % ƏFmr 
s. 


g st =m et W WFf q< sex ë" 
. sq& s sq (fertile) =a é 
+. s< fq=ər siz s= (sterile) <eer š 
1 2 qia feafi 4 qis Stat <gerZ, sa . : 
r Py: 2 a Tq < qa +f kšu kasup: qI fq aqv—afiqma 
u .: qeq ASST 5 fra qea iZ s spp %, qz" qeq ; z, ñisr 
*a2 oI) _ WF Taqa ST qaq =qqr ë ;  #slrfzamaraar ds 
: siz sTŠ sas qz +š Kuku ë s< 
Taqmrár % dt q< zs<r ë ° *IY< Sw T< T< sesi s sr àr ë s< 
qr gi qa (ptotandrous) gt Š s< sq siqan s Psqes Er 
sr š st s= sr r af<wz sirar ë S< Tm s te #r gar ë s< 
" S ss peSt e I M aakhikaua uk] qg 
Ca Tz=TaFqw qt qw (sq sqaca fafz ë 
_ _ . (*?) wmarafñu (Anem oppiy) SQ Zar Sq Tq ZTÇT T<rT 
I s. :i qar š ' srqTçfs qeq san s< sfrgsq et ga i sr <rt # 
° : . U 8UY1 Ñ wŠ ge sË Td Sr ste + massa Q araq SQ 
x: i, l: š! saa a as RNS RPI Š qt S sera sur ç sqtfz ara grur 
1. 1 VPE ST S GTÇu CNi sfiw. srat ww qe W z87 soq Š mm S 
! x”: = Št sd ë) qç Sra S spppr S Sw ar srFar Š (fer aqu)i s= 


s (bilabiate personate) < Ts tat ë g Fifšss srer< sltç wr< *% 





qzqr š 1 

w mWrq; fst Gaaq marc % S n sem * fe aafoq 
< ë ` rz 28 =í4 *% fq sz @iZ sq GU € sargçar = š TT 
(snapdragon; #fsš fq qq%) #r< sa _ fi: À .. 


sí gr< Ér <ë (s sr fg Seq š ; s< s=ft TS Tq Tai S T< 
kas; sest fsrer (sar) qr #teigr<r ét gt ser ë Í 

3feaar (Saloia; fas q%v) % 2=tZí gr<r wz -T<TTS S[ Us XT *TITáiT 
ë AV wg <t arz gia g s< sa 
ar <i W<Frahqt qífsai (anther 
Jobes) z sr s= Gift (connec- 
tive) zr< fazqaq =ç # qa Faeq. <aq 





kai 3 sgt sfirr < ST se cT Tez (Panicle) # zz ë s< 
art *r ST sq W qaq (spathes) zrzr qfcarfer =g =tr 
i $q saf (spadices) #rfr š frt 

seqe WF TT 4 Tm S ferr EF É 


Q * srü sç mq š Š<ar frar£ war 
t Sq # zg dz Z T< sv qmg< 
ë s< < wmíiTÇ w<rrq šr star š, fr 
WT #l +Y sfr+izr arar =rá Grarir ë 
qrsfear (Pila) £ s T<rr ts qzar ë 
st qT<rr +s sqdrr q atgç Wir ë, s< 
š ar Zrçr #€fr ScjD gw % qr m Š 
arqaafsq gedi q qea qa get + qt ¿Pr ë, 
s< +—fr-aaft, sš sTz 8, š sq (winged) 
fr qqu—mirt wr qar QwrŠ fra art gre sk fFerza W Çfrar 
fent sq< q<ger eÇ Qhi) wFrrrz siang q sYz arac firrsy 
TZ S s< ri mar zq dr Ç s< wq-ñt-zát Ónrerr dyr sr. 
ST eq rir T fem aqa SFr Š 1 sfawfq ara rem qfr 
TQ št aFrersi = gar fsrrdrere t 8 zar; g+ 5 qrdY srft Š fr 
3 gz Zü am QFonirqa Q qa tamarfz qi (primitive 
*%1 types) $ +f8t š) s= szrgru wi, 
str, qr=i (cercals), ssr<, qr=x<r (millets), £, zr (sedges), 
tz s< fam argi, srfz š faəsr š) 

(š) sw=wceËrat (Hydrophily)—s <rt 8 s= zr<T $t <q 
Qar er suru sq rq q se qg sfqs: qat 8 qzrrisr 8 sarqa 
qm Š maf qg s= Fgar $: fs mecszgqur (dircctly) ser<erdr +š 
Š, ñi qrft st St qrrq wrqra (weeds), 4P=rafzar (Fallisnenua) 
s< grsfzer (Hydrilla) fV e+3frar rat fz: (dioecious) 


k 22 














— Isa aasan sans sas sas Q = ! 





ç <q s= Ís strea 


- _ a B - am š div 961 

ST Sl wŠ WsT q< Gë uw QI q< C+ SZ qgT Qs zz Hs he . 
"a =. ` 41 + Š 

q< 8 <ë Š s fa qq gr<r qfcsrfes <a =fr ge uəs 
(solitary) šf š #T< sar q g< uw szà qa% qeq qç #Q <gÑ Š ai 


uti 1] ana 
qa E 
BEPGEU ataq" 
iq aa h 
Pea (mbmega. 
OEI T T€ 
z) laqlis. 
wa Tš 
(Eylina), s 
Ra q, SR qe 
a)iqam. 
qi [argds] ñ 


Tq zar ë s< 4< gs <q% HTsISY S sz SsrasaT W ST sTesT ST SITI 


Wiqgm 1 
Diaw üw 
WETU 3 
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z 
= 





fq q4s—3fesafcari ari, w arar tar 
sq šY< q% w (zu qfzslz< e=ar) =fzq) *%% T<FTT S TSqTÇq SSS 
F qfeqaa St <er Š aT, Wç +< Ya Y *q% TqÍ<qi afeq, sala 
.: Ta SS TE T< Sq qq % S$ g8, sF< w; g<rfr is Fri q< 
.. SeTSSTSI TQ Sl S< geqi (srer< f awa srfzeg qfeafuaa) st ray š 
V! S< gË STSUsq Gs 


W cerdi sr cç, w fz 





“w 
5 tpi 


š gl q[xvaw qa = sarŠ s< sas Wx 3 zz 
.: kus si TT +T rq Gf S sifir gr Š s< w st qrf[ 3: Turis 


q x Seq = qcq $; # rq; H STT) qz 


us 
3 
3, 
S] 
al 
4 
2), 


r ——— . 





_ 


= 





#t wz sta š s< g faqfsq q<ra =e atra  fgzart q< far sa 6 1 
T< % qq<r=q gr Seq T qa alt= eq $ g=feq grar š siy< eft qeq aY 
rfi a< ist marel wh sÁ ws as 
Er ë seqf<erra dar 1 sTSta qti 8, Far afaqs cert (floating) 
qt amata qeq gUY Š, @TZT gT<T Te Td( Ë | sr T<(firq qeq (afra 
= Y 6 siY< Taqa giaa 1 sqgq Ta <q q s wam =ç Cnr 
#% fe sercardt Ear 61 sSq*r g+ s<rgot áqrg (JWaias) ë1 s 
fz (submerged) sštz wr qra £ sit< s= eafenft qeq qr qr 1 
ww tš S T< qr-ÍY $ sra< Star ë 1 
(*) wmiñrrafqa (Zoophily) —fqfzar, fregü, saazz, dig, 
werfz sr <q 3: sqs3 Tra Š 1 s2rgcmrq fafzar a< frrogr qpnra 
(Erythrina), s< Wa= (Bombax) Š T<re G< É samaray 
wr W, vq q<qi % 4? fesni sYç qQrar (Arisaema; šfe fas 
'taq) 9 T< wy Š (Yz st gT <q +< qk q) 1 sQ( 39 * 
qhi. (aroids) W qeq eres gia É, eft Seq eq masr $ arar< 
T< si1Ç T< qeq s< #t sif< fera <t dl s Sl T qis qw 
qferaq gt ai ë , Fast fr q<ra Teli #Y zat qoqmi Ç 3Tr TSqt ë ! 
*ad-qenr siç q<-qerm š sert sqYc gq (Advantages and 
Disadvantages of Self-pollination and Cross-pollination)— 
<qq-q<r W qg ent ë fe sf qaaq< s< wuezq šldi qç dt gaz 
š qFeqaq gC SY fzfenr qeqi Ñ < fafesr Qar ë) TCeq 
<qq-emm W qz qf ë fe wak grçr sera gš gafr (progeny) 
s3% ÉN ë 1 QTc<q<nmm % Prec əra š: (m) s@% gre gmar 
<= wa ss gr É st Sra qur š fq srsšr sqr[ss 
xefr Š; (g) s% far S% are sfur drz sqa ün É; Yz 
(m) T<eq<rrm Y fsqr gre s£ feed (varietics) +f qar Y 
s wrár Š 1 T<-q<rmt š që sf ë fr që argQ gm Qw 
st, aq, serfz q< fa< gra ë s< sg =rea qz sfafcaq sir< +a 
fira ë wqife q<rtr *% sfuaqaldi aY grsiqa s< % fa fafam 
wat Taq%fəq s< sy ë 1 
q<=T<ene š fq wafsaat (Gontrivances for Oross-pollination) 
—s8i Ñ =aq-Tcrr t <rs4 siY< T<-Terqe *t sarqa Rq % feq s= 
= fafsr wa fsqar që qr ë 1 3 frzafeferq š : 


aa 


——— 


— ——a— = 

















ña 






ia maasta ( 

aa 8 was < Ita .; 

(šoecious) == Š aw ada, $Š az, 888 424 _ awsš amis. 

a ) 8: `. magic hate 
SUS SEA N LIP1SU 1] 





š; at g G< Š: 
=a (Malza) Pa ç2 


2 

 . bin 
aI ataq qa f . 
. Sa 9 
= A qaw qaggt *i FU | 
g: () qá kaykkiKiIiki 


gA Wm 
wa, 20 
WY Om 


:: l: i! QANYA 

qaz. zq s g< wq Q<, = ; | Q "a 

= w£ š, SW asna ST: t aa —usgi % qÉ qaa 1 TWaW4ç 

mat, (Anona), B talSg (Polyal- qeq; %, qaa< qz T a ë I amam 

thiay, 8 #$Š ar, s< š; @, am az ñ 44 ' Sñnumr 

g; 8 (a) qá qaa AŠ . C SEG9 
` karka 
1 





<o &< 8 


(protandry)—s f m = % qša< qe qfcrrq (=sfzq grec 
Sq? T< mil GY sn free š 4) ey ë SÍ. sq sát w> T 
sirsir st saq ufersq Të @rar, safeq T< Td +T ZW. Ç= q< 
Wr srasers šY sma š, SW nmqdr, mehfsa, WËTar, srs4Tza 
(Carum), weqrfç 1 qq qunan W =fr4qar SY sar aftre qn 
sr š 

(Y) wawata (Heterostyly)— 9# qz š fst St marc 
% = gir Z, es qaz $ ws š ws? Tç sc gYër aftqr s< qat 
N< we q gtzrTasc s< #rfta[eerghird r wy ífzeTsramafrrra 
(dimorphic heterostyly) *zY 8 1 št marc ftreq sqamalteres 
ç ff sarqe üV ask ë ; 
sai drr fqfnr esar£ 
% qšarç s< a[=re Yz 
fafu gq 3: wai q< wn 
1 <+ ff 
TE S qdrT Sra qry 
qA siç ahw W 





-T<FTIT s[9TáfY S ZT sTreT 
fs qq fr q<< ë 1 qsaft-zəft srq T<-qTermr 
fira Š$ fkeq qeq) saw ŠY qar š qt qa dr 


fir aaa—w qeq =rar after afsq w š fafaw sraeqi S 
fs qas-qw ger s qfrer sfeai T#a< s< afer ñ caa- 


` < gtarmr l =m sd gqq-44rTm gre fsepe st dt sz 


Të qr fr=q sasalqsre fq (Primula), #tZ qr sir (buck- 
wheat), zr q£, wd, wreer sr wa (Woodfordia) # qrŠ 
Sr š, Preq srmqaframa szër qay s< srzrm aY #2 cfr W 
qr stir z 1 

(W) *#-<nmararərrmcenmm (Herkogamy)—*s3 ntaq qedr 
Seq W Siqi q$ac qar effiša< qz dt qq q< qfeqsq gir ë fissa, fax 
t exq-q<nr +£ €Y qrar, =qIFr gur qt 8 WZ sTTST Sm š s fr 
*qqOTerTm T qsraz dar qes ë s< Sg nzrcç her gr T<-q<rTm w 
Wemar sel @%# * qrhÑ sm qas pt W qg X@ qç fca Fi: 
WsY 8; T< mq <a TSV 3 src frfmnz (inserted) #t< sfasr 


— 


= = == 





.'". 





sf sr 


(+) wsieqar (OUnisexualhty or. Dicliny) —wsf%sr_ wet " ) jmtaniry) 8 q 
Warz siç wsugq seq-3aeq wš W qn sm el ssfeq GY wl Ku kukusk: 
Š ==i-TeFmm GT TZ St Sl Seqll Zq Wwəl H qis ST gsqfs-%* .] £za 2 qm quam 
fe qz=-q<ruwm saram Š usfeqar 3 št =ç št €: (@) sa +< z mas ü 30 
sz =#ft qeq uz ZY i qç wq SIq É St sa qq =l uawraa (monoc- (ma), gf š! 
cious) #w#% Z, 94% #U6D, <, w€, g<=, Tsmr, saf W, s< rü 
(q) sq +< q =ñr gsq šY fafaa qidi q< eà ZW g, qakt r 98 f mtns | 
t q T 38% q< w alfç zat T a nTgT 66 Sd Ë, q did =Y farm J: a 
(dioecious) *g#š Z, #% qdrar, wë qrg, saqa (Aforus), seqifa, _ 
(q) *aq-w=ae( (Self-sterility)—qZ që <%t š sr f ua wë s 
t fq qt sTqaTq sak r T< =i gre Tl EY qapari. TdyCniy s ie Der0s. 
sS sl[%81 q qa wS #% T<rq T sát w= %afsTT qc afc mara ¿ter 
é ; afer qawscsssmil sma %w%=,=eee SY Gë cfrfrar sir< 


ss (Mala) üt %ë edrsfrs $f saqd-asa gir ë 1 ss gsm q AG] 
*drsftsr š g< Sari 6 gr Tara Star Š 1 

(3) q@# qwan (Dicho. 
85 gamy)—=š fett well T T< 
.  .: tq sç aËrer Fg ama Q 
GI a fem qm š l <s wat qas 






` Qaqa ser Š, sI6 qaa< she la 
“(true fi waq 9 sfonsa Ə8 M uLa2 
š, Safa wmiq<rnr qx <F6 ëq ` CCUS T 
STr g 1 We qasear Y Ət zarë T5G gg Q 
š: (m) w£ wq (proto- Y19021 s= 
z: Syny), s wmzq wg qfeqsq sos _ 
a _ sata qÍ Tzrr waq s a. ñ 
rH Ta $W fq Qm< š ss - š, 
x ; S qe f sq ww W us; 
Ç : Tax sufa si sY< sÑ wc 9. 
+. *T st Ç, sq# úeüfsar, ser, `fsm 246—asdriytt š: q+ qasa s. uukipa 
x; s. tst, (Anona), gia (Polyal- q; w, Gsez qes Tda ü <Š Is. Í Tq eq 
I . 2. a. a). . P, I s. s s ! 
TP 3 ° ` ëY rë L 587 U TAT 
— 1 l, l ww 
ke ' i ] ara 
1: s Q 
C umAaaasha na . 4: i 











(protandry)—a fr ar ws 3 qšaç qg% qferra (cafe ëQbrç 


sq Tq wi si am PFrrrz ç 6) gt ë sic sq sdt w *T 
afrrir sq =a sFeora +ë Qar, sqfsa Ter sal wt G€ ws q< 
sr aras Š sr š, W qrešdr, srnfañ, wFrq, srtarsq 
(Carum), waf 81 q£ qaraq qq eiyrqar Y sñ sfuws qrt 
qr še! 

(v) samafastza (Heterostyly) —sg št tš ë farií Q msr< 
#& wz gir £, WG wri< % ws W sr Ttq< s< =Y qf s< gat 
grrekws T dhzrT3ac src erár alsar erd r sy fzrer araralt+rer 
(dimorpbíc heterostyly) *zyš 1 s&ér mer< freq sranalaste 
š: sf sarg<e g TF É ; 
sq drr fafam eras 
$ qe< arz alsard Sta 
faf =ç % Ga T< Sq 
št waqa aqa ff 
qi ú wm era a 
qW rq sç afaqr W 


q << straril š gl stTaT 
Wr as fet ass Š 1 fra stat T-TCrTet 
fire 3 fzeq qeql see EY wa Š dr qz Šr 


fq aq¿—u qeq rat alrsr sfsq 1 ss 3 fufaw Oeraraqt w 
fer aqa qsq ghar alrsr ufeqi q3ax s< afrer Š caq- 


` qat Stumr l @C q4Y š <aa-q<rr gr<r fasys st sta sequ 


sh QW (eq waqakecca fkqər (Primula), #iz qt se (buck- 
wheat), #zér qr, gd, uray sr s4Ë (Woodfordia) à SŠ 
arf 8, freq arqmafrrq gzà që s< srgra qY g2 sinir š 
kuturiq q] 

(w) w£ qeraarqr stnteaqaamar (Herkogamy)—*#3 gfq4 gsdr 
Til 8 àqti qhaq qar effika< w df qa qz qferir gr ë fsa fs< 
str eqq-q<n +y QY qar, sqife qedt Tri 9 $z sFTg6+ gm ë st fr 
eqiqa W qr qar Gür É sç gg msrcç Yel gr<r q<-T4rT 8 
sama Tr) ww % QÑ sm ús zt W gg ç&@ q< feaa €t 
Wr; quq Yg <ë st 3 qeçç fFiface (inserted) #rz alqer 














s. `. 


98 s 9225 
2-3 Po Ysr- 38 < Š 
`. 


C S= -_ kun sa 


rl US v. thiya on, — nina 


wš ada ea 


sfers (exserted) xë s Š; q T< #ur sf s< sfssr 
frfacz ZW aš Š ; qT( T< FT qUZ< @T s< Tg Fa <ë sa 
š; qr <U wai <a qfamr gre g$ gl qk Z, q8 sTgfer (Dis) 8, 
qt <t Ut SsT< sas s= smqfsra fsafe ` (relative position) s= 
HTC #l ST. Sa3r Š sI <qq-q<FTT #. fe dara] ZL SS WTwt< 
g+ šaš š fs silsss (orchids) s< wTar< (Calotropis) % W<rt 
q (pollinia) ü#r Gf W fanta gf g, sal S W = sissrq 
S% qL ë qmi Ssq% sfafgera € sqa sfqerf fszsi (adhesive 
discs) Sr sq8r sg s< fsqs # xe ë s< @sə sizi gr<r Sr Š sa 
st q68 @1 sesar (Saloia) 3. $ex s< =fšs< << 
Tsq fasiq 8ar< =r fazara qg% ét s Far sT sar Š 1 ; 


f Sd Qo 
` TRT s qTqTHdTq (FERTILIZATION) 


šT ste (dissimilar) fr ss s=raqi (sexual reproduc- 
tive units), fssr8r qz (gametes) =z% Š, Š sq (fusion) 
#Y Tafaq qt fq ze Š, scdr qraqi Ç iris st far, fsra=r 
Sq 0 ¿ou Š EST qr, fazafofe ë (fs 2oo6)1 W<Fmq, STqTSq T<TT 
#% š afra qw qgsrš, Sç S< T<rT =Ó T SsT=< =ə (intine) 
ST siz (cexine) % gg qq qr zá =arát, Raqar af fz (germ 
porc) *ë# gmt diem us qf =ç H qf w<arŠ, Esa <q qS 
(pollen-tubc; fs avu) sg I aire 3 =a WU SFS<YT qqG 
sar4t N <TQ sfeqq #Y *fZ s<fss gr š T< sfwr afra 
 . =ë s< after S S SF6< sr =Y Š sii< saqiq q ff 8 
TLS BTS aF Ë 1 qg sprë sTq sf +f (tube-nucleus 
_ uu sÉ (gencrative nuclcus) #f r S sr Š 1 sr 

+Ç Tayfa =F š 
s...  _ — ss gametes) sar ë a< 
TI qar 9 qey gT frarfs 1 l 

` el STT 1 


š <FT Tfsr S sr 
3 < TT zeq [cytopl T Ts s: 
(cs plasm) *r Ts Casa gt arar Š siT< srËsrn 






ra, 


1 . — == wes; —s > 
—— z zT 


. ÜWGTa ut aiqra tçə' 


*s8 s=afaz (embedded) xz £) wzrr afer srimzrq 3 fafa 8 
šfr gq =e S a=zzr< sir s< qes ark s=YY ftrt sarre p fra S 





fa 36 o— sazttq q4Ša qz 3, fst sqa qt ss espa qar Š) 
<rt Tf>t $ ftrç q< St qz qual a stErr4 QY 


EZ (SUA Tu dfzgr fz< wgazte š ¿6 gq get H YT-WEIm 
(embryo-sac) g£ sát arár Š V za zrzytz sa:Tr rs (porogamic 
fertilization) *Z%r Y árast #sarGar (Casuarina), s< 
$Z wq ii T g<rr fst qoarnrq W drarm S$ srqrç qv wársi- 
r< =Y qx 8 ws Tr Z, at TÁT-TAt SSS zT Star st ST TT 
Š) wm marre mšd friqs (chalazogamic ferúlization) 
sr steri sq qaq sziq 44%4 T Eati qr Trí war 
W ta sç % sz st 8 rq fra Et 3pit Š. siz qz qr Tt 
Wr, sr qr Tz4ni q % wa ft wz feet t sra[saa Št art Š 8 
TT Wq f qL q +< St Tfrq Rei, qt za* —mqfra gq, fst 
fafsaaafg (deinitive nucleus) +Z18,5 srafsaa pš) sa mar 
Ës6r rat sas gr af É 1 T< qrms £ Sr sqqfnr arfss st maza 
3 rat sipra (triple fusion) +Z g) fiqser r fear ú ag att 


1 
: 





i 





. Css al a tasaB: 
Mk y WB 


m 
ID 72L tA... Z. 77. s w tap, n —w— 


9%¿ s=r=afs sea 


star 2 Ë sarsa T< qzqal s=r sg =Ifsrar st s< sT=rfegq <t 
Z, dz rqa S =s arz ë % afza g ar Zi süre ann ° N E] 
t fasq GRI Tg glqr s< saF68 9 faqaq % qg% €f Sc ST STT go 1 ] sata (Devel, 
faqaq % sq <= sa shfarat ga mtfarar fafs q <qraq gl star s< qaa S. ani (v 
sie ar stPs3is (oospore) sgr É srmtis š sqa, dismzs3dhr  Oaa. . 
s< seqd susrsta3r @s asar , sc fafssa +rfsrg (definitive nucleus), oku m. 
sss sa amta Tra (endosperm nucleus) zr Z. 8 qaq Pü: 
qr 81 qí fadr *=r<s S fqs4 gl gl qrar St sozrsrq qg =< f< 
sm l %*st,qirar, s<<t, six, Wg, stts, weqrfz $ ë == fst 
= szrsraq far fqqa4 feat š gt 6 q qFcafsq8a gt srarš r Fr fq=rr 
fur % wë % fa=fira Z14 s far s sifshs wsar (parthenocarpy) 
*gq 81 mwfaqa wf wəls qia: #rsr TE qr sl 








5 ë faq= (Double Tertilization)—wš fefgs sq % z 

n . .. etc dt sTar gI fis Gfeaqieaga q st arz fra Star Š : (#) T<fT 

“aap, ka s +Af%a #% SY T< qia S S GG S(O-2YIQ $ arz Qhfsrar W arafsqea Star 
yE1x , 2 g; (m) s< <mu qua fafssa arfra, at fst Tia S s f S- 
k: 229. a š Tasa 6 sqa St s58ta +Tfaasi $ arassra = qfoma wz fm 
m. gs faqaq wami) wg feg a qfqaq Ç ¿q Š qrarfaq š fefem 


t (Lilium) s< miétsf< (Fritillaria) š s=Əàfas far arl Sw ama 
Eos SS sq4 sF4qU 3 smafre sar srl far sY< suk arz q3= 
a: sq 3 fz =< fzar Z fe az Qfssqieqra Š qá =iq=a š 








k: 
. sQ SN 
+ j % ç i= u i z: ` N Ya. 
k: . "a PT (U ufna SF nta: sRmiq sh (vestigial CEA DQ: 
` organs) srf srfr Z s< š ms saqra (archegonium) #Y< SaQDO. 
| Z seenR6c (prothallus) # srzšç š Sg, N 
: YS: 


€ 





sma Vz i 

(sq (THE SEED) : 

` ts =t fast (Development of the Seed)—frš=+ % sqa : 
stxzwz Ñ #+ S SA sqFcria gr š sç ste wssqeq ts Gra 
št früfqz sz sñfrer qz Ge š stc ww qart £, s< sim i 
fe srerttr arar š ; Qar #rarzz $ szq qfcaqa sr gir Š t t 
. (t) wwe (Development of the Embryo; fas 36t)— l 








fr 36 1—+=, fzdraasftq sam sr faena wQ Waya añfarr; 
=, wel=< fr; wt, sera hfersr, sr, m8esn< aY sarqa 
stat; q, gaa ; 9, qez , q, T sr ; dr. qYdiqC ; z / 
m, S4F-Aq 1 S, qY % SG4< STI ' n .. 




















9wo sefa sea I 


fra $ qzara arz ana sq Tš s< ws SSS sr Fafsr saras 
mr É sz mmgmz (oospore) # #q $ që% sr Š smpmm šY 
=ifsaqai 8 fararfsaq gt sar ë —wər sar mifa sit< gar Fradt. 
#Yfqat) sq mWS6r sh smuzgr< s s< feqq <gdt ë =n Fac us 
frt ü fararfsra gr £ s< =fsrarsti =t qa qfsq qart Š TSRCG61 star- 
s=rft ar sq8e=rç (suspensor) =ç ë1 sSW-q9 qeh=re gtfqq gr 
ë qg farfara sm gt start 8 raz gear star ë s< wr * fir 
ET % =a T S33 sITSFT fare aT sit *r wr st peqr8g l ww wm w 
fa ser mY sma #ifsrar ra; afra gt sy Ë sff< sTasiYq= sq wr 
w G< Š1 SG Test Gq star Z qt qsü=q< fqsfgsq gY star ën 
q=r=a< GY sraréaaq sufa, saa atqteza (hypophysis) *ë% ë, 
fawrfsra grdy ë s< Təlg< t Span qarr Š 1 srmrez Y fqsrëer fare, 
Ë=e6t sito mtfsegr (embryonal cell) #z% Z, afa gir ë src us 
Z, T< =u sad gŠ ST Faferdi gr<r fsrarfqq gFE< ars sYfsrara aT 
sz (octants) gr ë1 r< qYfqem sh Gqet=rç sr s< feqa 


ë <q sz (posterior octant) s< s= sr< st swà g< few. 


ë SW sz (anterior octants) *g#@ Ë1 w mer< =à gÇ ser 
* q m ste dst (cmbryonal mass) sg gt ws Usar 
qg qq qFza fafagi (periclinal walls) zr fars šf 


m. Š s< $ë s s sf eTaT st ZSPTs4 (dermatogen), wr 


fera qt Qfcesw st< wa <q wr cë<lq 2 str faig w<ár 
1 shm s #Y qlfrern W sy< Rrrmaqi Ww sm % Tafma wrqdl sr 
Tqrwen Y mar Ql sm: qg war qm ë fs aw sszal S miz< siz 
( taqa, S< qaq stag S Tatp< =T Ta wr siYz= sshua< qaTš z 
ST Të + st s Š HST T sT6 smirq sifat S 
= Š 

fera sia S <t sisqa qa 8 s fs qa g Feaq xe ë siz star 
SR eres faqqa wsfraqdr su Š Sq a= 31 aa stat 
ë át fg qaz fee <gar Š s< YGNBT IIS SITE 1 sT3Y# arwseqri 
š qe star gar ë F ag faftrezar fira qat 1 I 

(s) sma sq (awa (Development of the Endosperm)— 
Da T< qr six fafssra Tt 6 grass (sata fat singa) S sarta 
TtÍËCr star s= që 8f& w<š ear Š, qz ÑRirar sq Sq s< %Ë surt 
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1 yi 
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FPP Fa 662] 


ru LISGKAKS 


ae cal Dormati. 
1 a8pum or albu 


š z Wa 1 Fat a: 


1) a Rq T< 


suma mna * 
mami qi aissttt 
817 aqa 8 
umaq 341484, 
siman Z 1 
Rim qm qq 


aus wai á 


sq TR4TC8144 
ñuqaqta miqa 
T 38438 ati ` 
Tama req, 


] slafaqa (pers. 


J melaq. 
aW 99 wa. 
UmQLš kaba 
U 99 qx qq: 
im 377; 
B qq, T 
W P š. 


= 
tal 


N . — š: 
— 3 ga `. — 
š = easass FZ Z s. — as spG3 


Pisi te+ 


afegit sen Rar ë (Rfaq fas aaa) 1 ma sr $ arël syz drazes 
ef diarq shcssa q qakaya S irqi fafanrnira Y mmanañiftre- 
fair (free cell formation) #y0fir SW 0%3T6q4TT4ré fami yrme 
(endosperm or albumen) =ë ë 1 zz sz (nuccllus) 2 sz 
#*<%, sat me 8 fera are qarq q sasha Tas, SfZ w<< wwnqt š 
x marc aë afra mer<c 3: we qart zrer wzqa Y swt É t wap 
#gx< se 8 qqTqa QI š fzü snter grarŠ 1 ateq f wmha sm % eQ 
ww er qarq[ =ramerare 9PT aff) sts rsiq wfcqrq gararir 
*wmilq sy <ëqr, af w sqa % frpra sy spet Waqarfsfrq gya) ng 
SW W$r< sTsTrqY wt tppar É fe Yts qq3 fazra sy qTatqr ñ qaq #% rira 
qani saqiq saat Š s< Sq qia. qnter wÇ kar Sq eres 
# W go t waq qq +Éá( <a St fra st apan pa Š 1 Fsc tt, 
8 <wrar Ñ srqta Sta af 8 arar ë faaə Fg saw SR qq: aq aqr w< 
#ws8ri QWahreYaq gaqiser É) auwacumnh W wr wam 
8fa =xar£ dr qa qta 3 gr ada: waar fsak árs ñ w2q froqe mát 
<€, Sfgp+ gg wai W, 49 së fos, wzcr ww, q sisarg siz mra- 
fen i qta fazer <gar £ a< us Sra sqa s=re 8 qFcafta gy sirar 
ë fas qf (perisperm) zar ë) 

(3) stame s sea aferda (Other Changes in the Ovule)— 
stan Q g@ s qÜcar rí QH 81 QV sq at scre 
Stara S qiczaíre QY sí Š, FGrq š ang sGuren s QqlsmraT 
S< s< ss qrTet aY wz(raq wg É) $u r W Qan 
Š S4% u£ wsrq<v Yar Š sç $ë q<bydY qhit ñ GY #raxr qét 
WD gu dr, $W mw wqrege (nutmcg), %ç# (mango- 
steen), wamf< W, dharrgafasr wr gs szd gr é sh fw dyarz 
Š wr s< qz muq ë sz saraq Sra at 6 Ra( K, sa mor 
% sz st s((sqtq (acil) zX É í sma =c manca wan átstqm 
Ér Qi <t mere tar st<ç szst (Baccaurea) *t qar s 
#tdqergi fafaatehftamw zcà (Puheolobuum duke) š 30t ft área 
Wr s< asw (edible) gt Š) më dtsdr 6 wuzC< % qr ír 
W mr st szá éWr ë fas saam (caruncle, &faq 
fs s) wg É, SW qes de qayqa ge % qz qhiy 8 qta 
ST) fF S Gg < Gq GET fra faars tar ë Fsasy qaq sa 
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-. viza — < 1. — 
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— s =. T = < 





t Ë .: ; x Papas, 
5, ° > 1: £ x . 
f .. s À: . s. "t 1 ° f 
i . ) 2 Y ;. ?o9 ==qfa stres 
Q ` 52 ' 
s 28 2 gt q sq fg = 468 m<er ë sgt q< Ts ar #rsrsz, s ar drataz- 
i 1 gfrar 9 qaifaa <earš i sr rs s< fis š fe ar fafa wrai 
. = qƏət st *r6dt Zà : 
£ ° 
`. ststtuz s =a 
#raTrrea far U b. V 
E GE "a. £= 
E CS: zy qf<qtq 
#T4< (#T4) "yi #rsrra<a; 
StzgzT< ": arszTx 


*Tm=5t 
(#) s sqq=qa 
(t) waman "2 
(q) s=-6ifšrar , T: . 
126: (=) fafšs< +f M CUEIkI 
. (s) naqa sfürarq 





s Qa 
K. r T (THE FRUIT) 


i % mt fast (Devclopmcnt of the TFruit)——fqs # zara 
sqa qewa ST W qzatema q[eerda $ ara YU s faafaq Zar š 

fst aF qasqT ftsr 8 qfcealaa Ət sat Š 1 T9 Š fars ara-ara 

s fa Ñ sf W s< w š rais % saqtaq wo % sq wni 3 qt wn 

s. s Sq ISs4 dri emt 1 s qonti š w ==rer squsrarq š: = st 
. sar Ë wsfsà W 6 T Ht zr qeq SET qI TZ qaqa sfF 
Erdl ste fst sdi dl qrar sñ susta sr src rz star | w $; ë 

_ I. s. sss (Pericarp), ST sm=gra st fafsr 
s Fqfia Qha š s< (=) šts, st STSTSL S Tq 8 l skr<T, Ser, sh 
s< : 05% TT 9 cz (cultivated) Fei 8 sr att< sys ; 
Tel gr sx sa qrarcfis Z TT 1 *STT<9 ST TT qTeT Pl mrarŠ ; 
38 @ ; 


FTHSLHAT8T sa š qr Wr 3 


>= 





a 
WI 2 


. SIETÉEIT Ë st TZ ST TT STT w 





—m|ipkarp] *@Ñ < 
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-. azam, [mes0carp] 


ous thusaki 


: ¿mm ra fq 


amy) q š 41 48 
IULILIpEREUKEC] 
TILEDKIDISQEPI 
sma n a É wa, 


yma) q 


HWMEI SL w 


1 m [Dillmia) š 


ST 4 qa 
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== 
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w 3 


sqfcsg<x (epicarp) *g# Š, st w= af erar =arar Š ; Treraff <ra 
qY wztsgx (mesocarp) *€ë% š s< wz sg, arz, úrz, wat 8 
wTzrar< Gra ë ; s< saa wr ara<fafa (endocarp) *€%rar št 
w r gra: qar s fera gYar Ç, ss fax Ñ, aT qg Tër< siz zí 
(stony) #rar €, s sis argí s< a ÑA w£ <qüq( 8 TwraQu S+ 
#ta api 8 Pafaa TY <çat 1 Sa G= #T Was #rezrzrq dr = W far 
gr ë St sas srar<waq gm es (true fruit) ser ë Çq qr: 
qz kar sr Š Pr sa qoira w, á qeq (thalamus), qera< 
(receptacle) wt wremas qa s( 4qfz wQ š sz wa st T 
š wn SY Š; WW marc $ wë at mz $s (false fruit) +ë & 
sa. seat ( Dillmia) W qrgas qa fç s< nae gr ç s< 
w wt Tae wDU qam É) Sa (fet qea) s< araqrfr W qrqer 





fa aoq fa 363 fer ao 
fan a69—Ka se qz W ( fam 463—tau 
fst qo —w=qa V 


#rstaq % wë #te 8fz w*< é s< nta št ar Š 1 =à š qena 
w star ë s< ara ga qg T< sir qg w nT Toa qetq 
š (šq Par R%5) qe afiq ger š syz aqa saq saqg sq Tc 
sq qen saq w qreT +e ` wr ge ú sqradt ws (afa2 far 
33) qerqea yqfeqfea <ger e s<wra: <t (qrarze Cai, pappus) 
š fadrafaa xzar š1 *r4 (cashew-ut, fam 368) 8 qeaz sa 
Soma qf scu ë s< wes ee gt wq ë s< w w%q $ šq mt 
g. fr sas ww se ww s =a t frsfas ¿rr š 
ur we (edible) ###rFr< #reqe (nut) š s< š gu qaqa T< 
fer emt) st merç fuerat (Semecarpus; fas ay) $š qta 


— —-——— 


—=— 


weas 








: I m. P: 
.8. a s o s: K P p Or hos “Am yz bt a 2 S Sa: sa sa Ts 
* “ Ë L. 24 == fs wr 
s. ; : . 
. 4, Tire St ST€T ë s< s=TSY sic =s s= Fsrar< < fe <gqr8l mUsTe . š mQ Wç 
r <= si Š Ses sz qhini grer sf wai < q=a< sr $ sr star ë ñ 
x =ë wt Ts (aggregate fruit) fas S34*w s ww us sa I uapaaneql 
zz ss 
sma xë 8, as w wa Š, siz sa Š geqsni S fsfaq we, šW t 
<tZ8, sara, sisrz, a<sarz, sens sr e Genit el R) 88488 
wš st sz (Dehiscence of Fruits; fa 36u) —834% ws Raqqa8 s qis + 
s 3# ë faks qfeqsaq SF a< wera<u w= sr ë s< árs fa8rç sara g 
i; ñr g s eat (dehiscent) #z% š sg š w G Wr SI ë Trst " : 
' š 
i š 


| 

x 

! 
w=Tqzw T zar s< S# =r< 8Ts w $ fqqqa Tgl Sl 26 sq Qs. ; 
f së qz ú st š sar S$ WL =l sregte( (indehiscent) ` | 
w š 1 <SET % HTrt( Tat< % Qe š s< S$ weq aY fafq * | 
s< sz sme (transverse), fgfks (porous), s< së 
(longitudinal) s sqa (valvular) £ gr šV mqm z%zq 
fra are % sm š Sw sradmt (sutural), #lGs-z=z< (locu- 
JHcidal), sgr (septicidal), s< qZr-s (septifragal) (gf88 
faz 2o6u) 1 





Ñ 3ay—mai 
' e (*) waseq (TTransverse; fs 3%6uq)—sa %% sawew gw W. ba 
. z wz Š Ña fg suast sq wr fas wrq W s= S se gssq Ú 
x # sai s= üU ser ë, #% àstfr (Celosia), ##%t ( Portulaca), 
. e SUS. s< s I 
L ¿os j (š) tgfzs (Porous, fs 3es8)—sa w sss Ə2-22 fas; . 
s ° z i: mulli). 
s ZTz( zafzs Elar É faq% gt faqss gt g, aa iq (poppy), far x < 
Š g=š (bath sponge), senfz #1 alla), 
(š) *w@a (Valvular) — w fa< Š srare ë= qt arar G). 


S s O AK sa e8== qia: dfar ë WH = 4 


: St %% siz wi š == Z, fs+T=nt sn (valves) wz% Z, #Yr< zafsa | wà: š 
usss q wamra =6zr mesma Š | sqa fizafafisa sara wr gl qaare: ! Ens [4 

rS) “sika =: a N " i um, EUA 

:: mts2q l q (In Monocarpcllary Fruits) l " 

i: ` 1: : u i qt. 

I V: 3: (z; :z) stara (Sutural; fs at) ss UTS w> =Y Š t 1 YY A. 
: utasa, #ssr srifr (suture) *f zar s ik a q qe radrar s sf i Wanwa 
J š: (ventral) Zf Z, 43 war= x; q qes (dorsal), ás == srrqr : s. 

| .. (Alagnolia) š, qt€ S(8t 3rasrdi z ; 33% rq r qt (Leguminosae) i [Da 

* í. `“ : ' "ip; 

` 


Senado. 





#, szagem sz wa, waf < 


sŠ 
xz set wg 8 (In polycarpellary Truits) 

(R) @is=sgzs (Loculicdidal ; fas 2 |) $” t sZ 
fam rss * d(5 (a< wg 6 áy< +a POCESSEQ PELISESSSU 





(pink), 288 w hdr a, sara +q gr, 1 gaa (Hibiscus 
mutabilis); xet #, s< Ne 81] ( Acanthaceae), gaz a£ 


N 
(Adhatoda), FA 1215 ( Andrographis), =í 84 


(a) 455151 (Septicidal, fa s| uz) 44 za qz (septa) 
= 85 sf Gara tata (partiüon walls) # #gr<r ét £ tas 
w sqa 842 aziz 63[ ma ša ë, Ax wet (Minseed), 
eza (Abroma augusta), PC 32 w ht 8, sat qat, 


sh, 0 f 
aÍ uay —a Prs352382 kal 


2 2 s ara ga 8 sñ sr @ t e a 
i ñ Ta az sç Pr a ç ñc 
q w š, à wr, q (Cedrela goon), #a8 rt 
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9u< sefa ste 


wÍ *T =Tfis0r (CLASSIFICATION OF FRUTTS) : 

w, sP % qeq gi st z, STT gq qq q fawrfsrq sà st qay Z, stala 
gËs ws (simple fruits), €= ws (aggregate fruits) s< <a 
w (multiple or composite fruits) ! 


=, uË ws (Simple Fruits) 

s 0 ë $ StgsTsiq % Sq Ç G, Sq wrT[ qfes zr <fës, famfia 
šf Š (qar qt 6Z wë 34% =< sT8aTqdr st sqa Š ) d Swa gs w 
sgt CF ww sos at hq EY qGargi sss we eg (dehi- 
scent) qt s= (indehiscent) Zt =š š 


2. e6ÉT ws (Dehiscent or Capsular Fruits) 

(+) aww (Legumce or Pod; fz 36%) —T€ sr usosdy 
T% ë sit F s<r<ta, qaratsat suersra % fasfirq gar ë stir< SY4i draft 
(sutures) #% =%fz gar š, SW Wmrihdr W, sergvn wa, ST, 








ss ; fuq woo feae fs sos 
ç w) fa 06s-nZç sr Ëmrnqshi fç qow-marcsrqasady) , 
sa: fra 2oZ-seqimiazq2ra i fs Ro q—TT<T GT eE 1 





(9) w=%aár (Tollicle; fs *eú)—q8 fr fa S sar ws 
STK, GiTrzdr, Ss(ÇTz, wi = Ë SFTFT sz Saw qaafrasir š z;f=q 


—— 
— 


—— 





h; 
: 





i, ——= xx rra p 


: 


=. u 


gr ë, WW març, meisfiqa (JLclebias), qata (perlwlntla), 
tq, werfs t 

(%) wzqztw (Saillqua; fesq q6e)— mrar, Uw, q84t r + 
š, s sar, fgsrredt arretsrq W, furaii dy ufttenr sapi EV £, Fat 
šT 61 wg sYqi qrafrdi *% are dhQ W Te úY 69 1 qa5 
srrzTsTa ras marre gy gar 0 fira Sayi mg ay W fa rr hai d, hot 
W sz fsrmrsq fafst 6 qa aqp 6 ram g (risdr üt War 1 warna 
ftuar fafa q zq (replum) mz ü s Tg wan W qt; rt rt 
<d wzqëmguOel pen pPhiG (Cruclfoae) W qD dintf #, 
SW <t, mr, wama 1 

() w*@tËzr (Capsule; fw wo8a386)—Tm6 madridr, 0qurdr 

_ qt agatedt m= É, sit serra (mfr=madr 2piprdí) , fz— nt tgan9e fi s=naqtpr 

W Tad s< trr Tre it Tzarñ 1: ma eTZasfrm T 1 nie enepspr 
š fas gPr É arareaq: zütferr mzre W), raferr dl ter ie 
wr ë, W qi W, qr qang4q #q 3, @5 ñf (Ghosh) 38; 
sr Pisces =q 1, +i TT, Frér dz mz qam W, nr £p zai 
=ç % (septicidally), #4% Ür 8 sr qfrám rü mt (í di 
wat T 


3. seres qt GST q> (Indehiscent or Achenial Friilts) 
(t) *qifeqaw (Caryopsis; #fsr4 fsrr < #sYz s)— 12 ttt wga 3) 91, 
tor, Wpd[3r > Š, st fF ==rGq mzTrzq arramaq S Tr Ë 1 Yrd e 
*T yTqer STraTq<e % smTq[Í=7r zz (1 zar sue Tr N 
&frfr (Graminaceae) 8 fq š | 7 
(°) w#iz (Achene; fgz s44)— ç s= 
alYz wsfrft = Š, st Fg swr£ra maqszq gara 5 == 
w = firsz ws = *#T w=Ta< #raraaa 5 
Warga eí $erç T far e 8 sr ss 
*i=4t % str Qar go ë fm fr =< = S" 
sw#üz (Clematis) fç sra8fssr (Y: 
(š) wqweñ $s (Cypscla, <' 


wrt, sit< gaidr 99 ë, 31 s< 5 


fx warqa áz #rarser 89% < sas. 
ta 





== mmf 


> TZ rr 
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1889, i a Qa 
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E: URERA s = ———— 
96 saqeq sua 





fg 3q9o faz-3q9 faz aq fw 383 
qA fz sqo—F4n @r wmifzesrl fs a24—qr<aafear = 
UI fq 30q—Tsq *[ qm wl fas 343-WTq%qT 
=[ që Tl 


(v) wmsws (Nut)—s= ü= ss, wGnis6r s< usdrir ww 
k SY: š st ss fz- qt qgsugdY sgr % qq š sr< fgñ wera<s 
s r< q m(s W wn shr Š, sarg<qrq S£ Tg, qf (oak), £t 
Q. — (bcech), seafa š 
|“ 87 N far sir< qrs š w sfszwe ( drupe) š +difa sq w srer<fafs 
“endocarp) #št< #YT<ç =rer 81 str ë (+ Fg qa marawa), s< gr 
s< ww<< usr w<< (berry) Š 2qif gW werqç qecrrq Ste 
ë (War gqr& #@, st< wšü<rç s< 8); š+ £f sfse% (stony): 
WW ë + f werscu) 1 f 
| r (s) #q& ws (Samara; fs 32q4—-343)—T ü wes, srepzq- 
2 siw, uw- qr fgdtst wë Š s www fg- ar fr-gdr smgma W 
iha waq Š s< (q8 fafafea (flattened) qaq szá gm Z QW 
L. sme (Tiplage), šW8qar (Hopcza), +i (Dipterocarpus), ua<x 
"O. (Acer), s2fz 8 sqa ww Š qa HST werqvn W q4Y £ sz wë 
y ss wrdi W wz sta š, s< was q dr st S <zer ë 1 162 
sn (Shorca) *t w= s Terrq w Š SR84 gt < qa sreg frzezr area 


Él <S WG T sqa ws GY wast ws (samaroid) wz% £ (šfuaa 
fr sa2)1 i 


=s" Fri , 
x a er s 


_ 
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3. riq wr ser wë (Fleshy or Succulent Fruits) 
Tis wë u= qt TgpicóY, Cs aT qg fTsfr, serrrzr srdradff arç s=radt 
qr fufvreor sr<rq=qra qfea gt ak q 1 aTarara: 3 sreseaqsre gtz Z a< , 
xq TTÇr dre Ware mie qr $ qz $ ara gt ae etri GN wi T : 
we: sarsi gr #ráfl +r fare Qar Ç (Fa qes ae) + z 8 
(t) s#feees (Drupe; fsrr atv)—za sf (saa), cen aq- l 
te, sir< mi-qT qg4tY we ë, Sir fr qTrezq mr qar eft $wr< š =Tat 
É wgrçr @ərac drr wr s frfaq <eqr ë, atq (t) sqfeegz 
(cpicarp), s %# *r feeqr sr s qani šQ; (R) mem<gz 
(mesocarp), s qrq: mig grdr ë; sç (3) #Fadfafa (cndo- 
carp), st #*ëFZ2 q <q8 &rfr É, wafeq we wë GY stss 
(stone-fruit) sf #g% š, szrç<mr4 ara, arz, ager, mfers wt wë 
siz uqrz srtfe 3: wa 
fr ate fr atus fr atus 





fet àt&< fer ato far št 
%% À fqx 307-À-3rm st qfcgews) a, gqfcsgz ; w, meesge; 
s, #srar<fxfs; ç, qaqa fs atu—_mnac arti =, qqšeq 
Te, G, srq4gmer sr qi Tsn qt4—64fr wt qi, srqmeq +T 
# Fe ate—o_%q #r qhr qr War (Rf fr aoa) 1 
fr 312—Arefr sr aTGrs | 





` — “ry =-= 





qaa wit š sz sma Š, siç sP 

(Shorea) = g t aT g Š #t84 añ T< q P SS KSGSI 
#, w Wa x aq w aq GS 
@ 894) 1 
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`> 
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3, riq ut ser w (Fleshy or Succulent Fruits) 

Trt% w q+ qr Tg Pet, CFE- xT qgdfraft, sera ar sredi sfr< saradf 
qr fafereor sr<rasara qfze SV qn g 1 araq: 4 sreessfrə gt ë s< 
< +Ç $r Sre; TT sI Š; aZ % ara É s GI GW ws R 
waq: stz3i gr<r Srsf st fafsçear gra ë (Wfeq qes t¿e) ) 

(%) #fzzws (Drupe; fr qtv)— ras (area), es- qt qg= 
set, s< wat qZtst we €, sl F uqrszq zr q8arrg gt a< Y qar 
Š) ww weraqm drr wr š fafaw <em é, za (t) sifcezx 
(epicarp), s %# *t fggwsr q( s wa šq; (R) wwmsox 
(mesocarp), s wrz: qrrq ëYár ë; sr< (3) #ra<fafs (cndo- 
carp), st št 4 <q QW Š, wafgà <q ws aY sFess 
(stone-fruit) #í +ë& ë, gzargçará sm, arz, sar, mer +T w 
str< arz zf * w1 

fas ate fer qatum fear atus 





fer at< fs ato far 34 
w 1 fas q0v—--3Ta Gr qfeeqei qq, gqfceg<z ; T, ores; 
=, sr=<<fafsq; q, dia) fa 80982_at T, sqa 
s; w, 498 wt qA fam a08_sf st iqi, sine Tie 
šA fa Y46—_sq +t qht qr Sq (qfeq fan 36a8) 1 
fst 34¿2—Trér $r arrsa 















%¿o sma sz 


(3) *w& wr à&@ (Berry or Bacca; fs a4%)—ag sara (sdt- 
fr spirff), sewedsfe, Wra: sasdisi, g< qr qšerc ww Š, s 
T; sig=T qT SFss=r< maaru=q zsfY =< š fast Sta ë fsrg=r seras 
saat ar fafascr arar 2, sargxarri znte<, mrt, sRrz, qTa7her, saa 
sYzqdrar genfa l wS qe qz rs s< q eq Gq S x= siz 
S 3 s< 5 sg 81 sP 8 s< <q eq 2 T£ 4 <q l us sqfceg< 
sr qgat fredt g, 8 m3<, 62 ==, serfz q w 8 sqf<=ə=<, 
Tq sz srazfafa fafaq <q š SF sz sftzes W <a 
sa<fufa (endocarp) + gá $ rzw fafsra =r str a88t Š 1 

(š) qü (Pepo; fq %28)—w t wr $ qn ria 8 Tšar<ç, 
qgdrfr wë ë, #F6q qg sraYaqf, wwa=ntcór WT *£rq fases qaqusq 
*fr r< % qar sr fafeaesr srzazara St 81 që G<q 2 st 
sqa faesr #( wmdfq we š, drqr # Sr T$ W sf <e% ë arz 
S<, % sasa <eq 1 | 

(v) Wátar ar qtaq (Pome; fas 346)— sratadf fiz- at sganad, ` 
Tiqe, ralgq w ë s f qoq 8 fer <rt wiq% grš qtm wm 
s SEqT2T *T +T 8YaT ë ST< qieafss we suk saq <eer 1 s sarzq 
15 < s Wq q qpqqrir T freq ü 1 
: b. (W) *wrüëca (Hesperidium; fr 34 2)— sa, qg4rar, tiq 
9 š, sit F qaqrsq cfr Su< S fasfira gar Š ÑW sraradi sreur- 
= št Š1 se? saca s< sñ s< nf (projected) 
< Š sY< =rez qc sq Š sY< sqfzegz sz Tmeurmega sqa š 
srafsqa xe ë s< srandr Ç qaa SY qrer fesar qar Z, sanrcrra 


s<, s=Pr<r, sia sans 
sss g. sms (Aggregatc Fruits) 
s ST Uq (single) qcç š =+er Š Fssiš qaa stszq == az šgt1 
Š 1 i 7 ° 4 = T š 3 `. U 
' ST S9CT SF % ST Ne seg qf we (simple fruitlet) # 
aE ma Aa U sts me m= qfs Si sr eg dnn Ë; sei e 
. = wr Tan Ías sen sugq ss qeq ñ gi 81 GF wi r (sr sit 


(H s U x z Fa "1 i P a 
. 3: fe a+ qeq 5 feria Star Š magma (ctacrio) wgərtr 21 sz 
` 


t 

! t GT eq: = š s 
25 “ST T84m 2 CqsrqdY (folliclc), ea+ (achene : 

) u: xr sftzu=; (drupe) gl =erar Š 1 ), *& (berry) 
i; - * 
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k22 tt 


tt. #afet @= (Multiple or Composite Truits) 

*rsfaq w= wz ¿rr š st TŠ %#t 8 qar Ë St fg sfafay (juxta- 
posed together) *ZT Z; st 28% zí g srrTs t zq Ete 1 Tt 
3Trz F %% sq PTqrirárq (infructescence) +z š! 

(2) #cems (Sorosis)]—s w sala s> ë st fe str (spike) 
q my qat (spadix) # sr š) @Z w sr arux s 
safe <Z £ s< =rq-=tq sar art, fa qç & = <@r Z, Sr zar 
š z rerz ar qrəira št sma Š, sat qfcumm =pnrz qq qerrs 
Wr Zt dz =+ arar Z, 22recir ass (pineapple) sc +ze=z4 
*rzt st Greet š Sfrt s= mbrz saq ata aqtíxr araz=i wt st 
Er ë: 

(2) sZ=zee (Syconus; fer z%*2)—Jy=rcr mr sir, arm- 
rr % sTrT< $; His qer5z 8 farfsi l G Fa sir Siz Tx q zr 
Sr Tad <er Š qceTTÇç qrd( ë sY< nrrz Št qrit Š s3Yc qariqa 
(so-called) %= war i < qm g gisx sq qat st mérit 
t wama Trat Š 3 ScTqÇ * get< rífr qri H arf ZÓr Z, 85 
siç, szmz, drr=, z=qfz S . 


y srarq ws tc sat wet (edible) wz 

š (mirar) —wet% qrret u 8&=t (qt)—s=q8ax sx <r=T=fafa i 
wT4 (Trzez)—grršz dY<ç frarri mf"Gsr (wszrce rrsr)— 
*meCtm wr (r]—ssrzr, arecdfafa sz srtql ra 
(foi Tt sz: wm)—s=rp srI st nhtrz, sr TTqtVqi sar 
(Dillania)—sfasqisrr arerzx qa (accrcscent calyx)í! #f< 
(#y==r) np9; qrimrzi wx (ramara sfram qx, sz 
Sra sqe (q(r)—rrrm dre szmqi wrettq cm (gFrez)— 
srzarx, z(feez nfzrt aaez (sG)—Trtet xz q=rarqu sirdt 
(mr-fift mrzmsm)—sF02 Srirm ser, w$ sm sr W 
(Tqffer)—sÉrq sir am (sfezr)—s=məzi aaa (Srir 
qT s2rqr)—se9z) QO (Trorg)—Tm sq < qz 
(arz aforgz)—seqsezi qqrm (s<r)—s#s=mərtƏÓ szce (Fqag) 
— rara sm (rr zt girar)—qwT= qeq eTmer (resar) 
—=t< Tr qrztr qa, Ert aq afer qa wc (sfear)——Cx 
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—  —— 











ç¿Q | sefa sex 


= wx< dr <l srnta<t (Trër8)— s< srce < zara ` 
(wardi at wr WL wr Qsme)-—qç Seq l “s< (wT&)— 
wq qar s< q (WS) Tessgs, aa17fafa, st< 


STZT4 1 
i: . 
` . - 


f wWEq4Tt q 
A s wat w fifagm 
(DISPERSAL OF FRUITS AND SEEDS) 

af 8ra sfrz w= sà Tra qY9 % fr frzs<ç al saa ë qi fazer # qr 
3426 qaTai =L =Tq T< qS l Gs <s 8 së #4Tq4 q HƏTS[ sf Fit 
fr aga sf aqa gi) safsq mTer qard 4 Sets mt at * T< 
sfYaT sad sT<ra gt sar Š Fr w qt $ fe wras fr faz gt swar 
š i Z úmr< QY slr< siz mer< s qhT=q Weqtsi % <= =< #* [ga qT8 
fafu a< 8 afra ger < S% Z, fari Sa dis z<-z< g fazaf<a 
gl l sg afaf<aq afz £t g wë z<-z< ss fsa< sia St sç qgq 
sa Š fr ST $ #ë 2 sg<w s< qf =Y se qfzfeafeat stss 
gÚ TI S€ Warç qH aY fedt sq % ww CFY *T wa +É <s 


9. wa gra fafscur gt at sta 8 wë (Seeds and Fruits dispersed 
by Wind) 
Ts q wl Š SS SET SI É SIL Së sq ET<T SET qq Š si2 qt 
sfrs g qa faarz qa 8 qarqa aaa 1 I 
fs %qo 





fsq 44% fa q94 fq 3q9 
sqa frt fs sqa fs 39o—fFqatara 
fe q90-qe%i fsr 2a99—ssi 


- 2... z 
N = yw a. ua . *—+ 
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kt 





w 
sm er 
aF] i š 
salut 
[(hiahun 
[Shasha 
[Tatil 
[Mann 
[Taana) 
Qa a 
Dion 





Aa. ` 
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“ —= ase 
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. Mr ste ws wr Fafezar tš 


(4) wam qa (Wings) — br qhdi * #rst z 6 wa % =q 8 rz zt 
wr sm we m SW Š sY Fe 
sm ga 4 á< 4 qera š š 

` sç qr ZT sa fafso 8 qfaqr 
Sq Wl SW T9rt gq SmY š fe 
sr (Oroxylon; Fat 3934) fera, 
(Chinchona, fan aq6), o 
('Stereosbzrmum; fan 934), 6 
(Lagerstroemia, F 3qq), qf fas aq3—afas sr sqa sr 
(Moringa; fs aq3), Foot fan 3qY—Carm GT Wqwr g) 
(Tecoma) % dri š qaz, festa qa gYr É s< TT %2 qzar Š 
rra qar $ qY8i * ara Z<-š< q w sq Š 1 sd TT4(G dr rq $ 
fe xg wil 8 dr za zT Siqa gia Gi Y mrrce 3 pO swrgon <q 
Dioszeorea; fa 39), 32 (Fraxinus; fat 3858), fear (Hopea; 
fem 38ə), 2brfegr fafoireni (Termao0alia myriozarpa; Paq 
34%), maç (Acer; fa aq4), mesa (Dipterozarbus, fa 334), 
Tear (Hiptage; fs8 896) š< gre (Shorea ; fan š21) $ 65% š 1 
few aqs 





few saw fs xqo fr ñq 
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_ f *? ¿v aa se š 


. i : I (2) =a gaa (Parachute Mechanism)—*=tfsa #% Š sd 


arz; qa Q SS qe š =qrafer < ë fs 
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22099, 
=s. 
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> fa 385 fq 33o fas 334 
s. zq g) fq 29q-TG 1 fq q46-Wq8ST I fa 3448 1 


= r. 





| Z sasa o — fas aq3 
SS" as s i ss 1 sfeqr fa a03——šaeqt 
s s s q; STsT%za ZFEZT S: SIR 1 








aq W 9: 

l) 88 
gaa ' 
Aaa 88 
qw W `. 
LPP: 

w 
(Hilma 


ras Qa (pappus) +zTš (fs 222) 1 qZ Tarz Ziq ç ñ fro 
<= s< zrat % Tq sË 1 SS Er => TT SY st 3 SP Š 
qez <q aras (parachute) *#r=rt *crr £ sY< zt ger T qz T 
Tara a <qrë 1 T-fr=rdr s= arqzrerqz17<çar=aizusrq Tq š ' 
(*) *wer=2# fafa (Censer Mechanism) —=z sqgi * qt 8, 
> * ez $; arz t gat zr<r fafrer gr sirar g 1 Gdt wrrqi T qZat 
ST = 3 <q sTqq q Tt Ero TT sq qq tz Zar Er fe Ti s= 
%4Trç qF4, wcwzr, far q<£, gear (Aristolochia gigas) szanfz 
S we =afz= gr g sz sz arz gar zr<r fz=të st rz fgza qrr Z 
(v) < (Hairs)—rzr< (fs 338), G=8%fuaq ( Asclepias), sat 
(Holarrhena), sqsitüszar ( Bzaumontia), 3fra+ (Alstonia; fs 325.) 
fas aa fer aa 





fax +3š8 fsx s+5 
` Xm(zr€ %= q drt) fs 244—rritfa#c 3: %= Tt qrgrz= QI 
fqx *au-nzrer fqx 2a8-4frqa 1 fqx a36—-T4F t 
#f< wqper (ft 326) $ díiq % qt qrrq <q or qr Yt š 
#ü <í 1 8 Y+ df #Y qrrq zre [q<i 8 sara 


z * w 
s: Wanay. 
— z—— s.s T. — 
sdi #te wš wr fafeeer 2 


———.— . 
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, S< qeq sz s 


ç¿s == s= 


(w) fszssr afaat (Persistent Styles) —#afes (Clematis; 
fq 224) s< +Trzeqfear (Xarauelia; fs 23%) W qÍqst fazer 
arz Tara EI Š 1 S= rx w sTaTl 9 sq gT<T Š ST s p É 

(s) g#% sta < ws (Light Seeds and Fruits|— fs * 
7 44 ge s< ars 8 Zqq SF Sq Z Fr Y qr * age sTFR S sr 
Š sisqa 1 s4T#GfS SsFrT S sil6e< $ fr aY gt sltg l s 
u elfz=r (capsule) # #rgí #rsr 
<= É s< % star q wq4 st 
ST< STT WT< Zq4[ Gq ZTer Ë Fr *+ 


s qq ë 1 39 wF $ rs 
(we) t qZq Sl s< ge gi Št 
fs (fiqh gq Fməedr ë) %* 
rs f gq SF q Zes SIq ë f< 





fsa %s¿ fgsa aš 
fsrçesrafad)i fq 332—Tarufzeq s fqsdlma qa ëm š sr 
Gw fr aa8—4rqafeqr kwa) szra q qq eo,ooo ff El S 1 


q. së ET ss q ws mt fafiszar (Seeds and Fruits dispersed 
by Water) 

fq Sri 8 š = qrit gr<r faftsszor gar £ S nrg; sq=fr qr Saç 
TG sTsT< $ q W corr afaqat (floating 
devices) s G< 9%% Zl sfere sr 
war wë qqZ W mr g< Q fa 
Fesr gif % qg st Ql mq: Tree qar 
ferdi s= wqgr Wiqi sr mer qqeqfa š 
sz (Lodoicea ; fa wo) #Y s qšT 
mr e 1 sq q W Gq qr s= <s. 
WTdT É sz w GT Tri W m sr wa 
Wl m$ W, Wy S Tar 2 3 Gra q 
ËT Tez TaF4TT* T saq gq TI q 1 wr 
* eres =qrsfr £F 





fs 3wÁo—STgrsfraT 
` “r fW. 


8 SIT< we; sq Tra 
F< Tx > wq ge l s#g sms qr 
s S< Yet 8 SIY< Eat TT ST s sTT<T ETZT 5 sa TFI Š | TE suq 
ë SIY< 62% STT 81 T(q Š 1 Š ZZ < qrŠY S së š qEq 


gS ETTI W@ S wd $ war ser 


0. Š 822 aun 
Esas umu aaa m 2 — 





b; 
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m. 
[Rl U 


Kua 


ra] - ——a `e _ s T 
š ° K UUaanaa-, aaa aE U 


" 


s sç wsl wç (aG6e . t 


sy ë se go sia ara sigfca dr any ü) Tdfr-ssft drq S12 q Z88 gr Ç 
s< qr Ñ á< wra , S wë Tfəs( 8 dttt ss% dha q ws dtaitqtq 
r ë xa gar qà zat 1 sa q cafe dar Š qr Sra qp qaqaq 
way) sr fsart sari ars dYdi 3: w sií< árər q<ra< qrát si gra 
zr at QR 


š. festes ws gur ét wt fFafeo (Seeds dispersed by 
Explosíive Fruits) 

z€ W 9 qrrferg zq $ qta efe Ée) sq wetqeT dr 
sa tŠ # Tg T at z qz (gz sa A (qen wai %* ararcq 
<q (mast, qzzt qZt (Oxalis), gefeqrç, wz, safe Q t e= 
Wed W qk ww SW ÉY sarata Tp ST 21 WerÉY Tqifzq) ser sy s< 
w sy É s< dYa S 82%; $ qta araq fire < str fzsrrqi 8 Fra< 
s š ( Qw (Acanthaceae) % *& dtdt g facatew: we qra wt 


š sa qt or <qrii 3 warqa s wq % 3rar< gw qz qk š sredi - 





fs 364 —aIqfeu ; faces s= + 3F27req sr) Sq ETT8 1 


Y gG mz: W qrq arz r SY) Sri wW sg =<qi dri grrr 

(jaculators) <ë sü f tü @ #rš é sYr< 4rdí *% arma fire 8 

wama mer Qi s; =qfeqr (Raellia, Fat 364) % ses w aq $; 
. £ 


2 


.. 





-*— UMSS. 





a“ 














9¿< == sea 


(w) fs<zszst8_atawt (Persistent Styles) —=##rfzq (Clemalis; 


fz aa) sz Ar<ašfsar (.Narauelia; Fr wq) Ë afsar Frzenr 


afz qaqa EFI 61 SS H9T< GS aa % qr ZT<9r % ST sr qp Š) 


(s<) g#& sa < wš (Light Seeds and Fruits])—8 fs = 
= sa Ze siz sm< Ñ saq Si g g Fs 9 aq % ss =i % r 
sasaqa l aqeqft sara 3 allsss 3 fr qaa gm dIr gi sq 
u iz (capsule) # s#r8í #tsr 
m. < É sz W amar q waq Əli 
s< sqa w(< wat = gfar ë f % 


gZr gr W@ * moi % +a ser 


(=) f aZ Së s< ge gq Š t 
fqshar (fqaW gáq fmoedr ë) %* 
fa S3⁄ fr qaq ss f aga sÉ q ge gl é sl< 


Pazar A Fsq 332—hiaeaq sa fsenm qa QW ë wá 
wl rq 2 29—TT ifera sp Sq eo,ooo fs ST Ë 1 





2. s zr sü q wt sr fafis<at (Sccds and Fruits dispersed 
by Water) 

Ër £i a mat =r qr zr<r fafss<a gtar £ W Wra: sq=ár qr *aslaTr< 
qra sT4<o s =q W cər#r qfsqat (floating 
devices) s _ wz< 99 Š 1 qz wr 
*qwar ww sq S wm g< s qaq 
fst gr % që sm ë sq: qrfcae Gqar 
Fsardi si< sr qi r Tan qa<qfq š 1 
sršrzfsam (Lodoicea ; Fa 366 ) 2 3 qëT 
qr ë 1 <s QW T saw qS[ 49% Sea 
Ett É sx w= G| qrË S GT qt wš 
1 GR ws, qz $ qar ST S Tr 4 
t fezz gra 3 qg Z qr Ql mis 
S qes =qzəf EFT Z SIT Ses sr sTf=Ts=r< 
fztz qz s wq waqa s# wmarÉErqori 


° 





far aÑ —=sTZrsFsqar 
` # ss 


s Qz zar š Sr gaT qT SZ 2 sTIZT ET<T Z sqIT STT Š 1 SE TT 


. 82 eq sZ sqTTaTÉŠ s< aq giai Š 1 W Z< s< qráT % q $ qq 


ar q Š ## w š 


; 5 
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z === == = frzrait S fa=sr< 
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SB 52a2 8 2 w wahuska awan 





2?¿¿ =e sex 


STËF % ara qr % sern W str q< gargs St =qrf=qi W <=afzq T si £ 
si< sTsr sq fest8fi 8 fezs sqa l wt mare qerdiq ( Andrographis) 
PECES] (Barkeria), US: (Acanthus), Seq % q q SY StTq som 
ga xg Š WG wz s ë s< #rs fgzs sm Š Wsr Tq Š fas 
Tr (Phlox) s< Teras % wai š <= =T ST8Ts[ <q6z g+TrŠ Sci š 1 
wz qr; WÜ T UG XF sSarg<uT saf (Bauhinia uahliy š 
fzarš Sar 81 Sa ss ws sI f ft gz qiz % st s=fr Ed 
sq saf 3 sma wet Š s< éF #Y fufsrq u 1 ou) 
(PreaZo)l 


T SC ° 


uy Qu 


| 
sua 
| 














| : n 
I 
. Raya 
z AN Š : E s: 
ST WT 
T m. 
fq aya—srash; faeayew ws sr arërsq wël Rus s i 
; "” a a 
SFS3Í EU dh s< wë m= fafs<or (Seeds and Fruits - SRI mI 
disperscd by Animals) s: 
322 ls, 
sgk < qes, Tio, sz za Qi, faqaq fsrdr sat gir ë fsraaiy UD 
À .. 3 4 ST q> waq s< sesi % =qší T< fas STI 8 sll< sTT= HgY846, 
: ' qq T4Çq Zx q ss l siFF<T ( Xanthium; Psqz 3Y3),sTT-3FFP<T qp. 
, . 1: 9. fq au.) Ç > 8 qgS S < g st< ufzsfer (Aristida; üS4, ; 
' “ k El — sÇ mie (Chysobagon) *% w W wf Tr E Fà šq aa 
! 1: Së TIT g == < gir gšf=ar (Pupalia; fs 3) ss 6r< a a 
r: AYEE 


$ 2 AP. 3 
" — 


` ' aZ 2. 2 wa _ hs 


sisi sz št wr faftecor teç 


# fafremst qqa ssor sara srawsue qe atemgim tša 
sz š: (sgel qe) qeqi * qfez= q+ % sg W ZT qr Tia Pr š st 
wg r altz 6 xet Š 1 srl zr<r wi s; fafscer f q grzrc zt 






Q A32 


I CTKAY 






fer ya fer see fsa 38 
fs xea—3Trr<r *T w q gar qeq fs sYo-afarfzsr sr ársr 
(2) #Trqt< T< saeq <hr qfs r far 3vacsa Rua *t w sx*5 
g qfgri 


sz war šT Ei aTqrdy (Afarpynia, fat va) ñ #t aga q< 
Ti, erat + Tš Eq gs <q Ë Fx zrzr 2 sa qr street $ are T< 
faqr s ë s< srqrár 9 faz wsrr ë, #zárrr (Aapranthes) %* 
= fa q qar qa [qq are qfrz= q z qfesrar (perianth lcaves) 
Erir š, qar sifat ( Borhaatia, fqsq 3 6s) #Y< fs (Plumbago) 
ç w, fra fsafadr qfaar grir g, fr sr mz sraaar gre fafsfGr 
gr et Treg (Tribulus) $% %%@ 8 Rm q sazq wí wlik ë, fst 
zr<r 3 zar Tr š: q < TZ fn TT 317 #raTdY R r< qm Q À 
si: qar wr (faqe sfazsq <a ar) % š fs fst zre fafrfta 
QUrR 1 * qmez, qz, str, çafr % Ttarç wet qt ST Š sç aq< 
trr S: se $€ ara araq fra art, 3 sta qt rg fer gq sut ët 
s<, Tura siz órqe gra are % aste sÇ ZU qq sir š 1 wr ' 


apashpa uqha spa aS: kya sabaqa kekasA 
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qp 
z (Rabu 
qa qii: 
P EF0EIE 
gq qt 
taa 
Waq ea 
Kekrtik 


= is < a a A fafsat sisüwa 
n. N aresa ss ara sc e se a ME SEESISKE ' YJ; 
Él I x ç r< 465 sa 8 qsFs8 Q sË Š, . # w 
x: k hhi Sukkhuky MASA SO KESRIIONE shu 
W u o O a sy 88 š 59 (West 
aa ss k mas maa rasu d É | ms az #ea< ats aa Š sŠ sQ 
_ I lUysdra st qr qt Š arz 69 sa T< s Fa St sa 1 =a s< (Swan 
Wa oEa q aqiwt0s er a ds z(a ata qe ga < ws, aq sf 
waqa sar qt aaa sg * N 81 gI f8 % ar< taqq qan, 
. ar Š, (Qha 
oa t: "i qsqa 
a wm, 

; š " xU 
É. "7 
| i (uda; 
` i N. q 
y š karru 
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qt < 
aE qt fgzeraish (HISTOLOGY) 
spa + 
fr (THE CELL) 


Gas frarea—Nfaqy wt aqa t8sw €o 9 qa gar a qa 
w (Robert Hook) rr gç qü% Q gá Sre $ =tt (cork) st 
<ašrqd st strafos <a wr sq caq gw Fred qamasi (microscope) 
wt tTarmat 3 sea Fei Sua qg gw da $ wn W mqm * 


uQ niq gs wg8eqgar Er, d< sg gtWT4r % qü qwq-sot dhriS 


fear q8r (cavity) #Y s sYfsrger (cell) $ + # Tarz 1 

gršz frardr asqár sqtëyr6e (Anthony Lecuwenhoek) # z#- 
Xa 86ma0fi st zatfacere Fg aë qa fqzardt wt, 8F64 18983 Š S, 
qaw q4144 wr, gw az (lenses) #@1 fan % qa qart gt sat 
wm srd sta as sie afer arma zar re ae qta (4853 
W 4463) gg qTq4 S= 8 sisqa gear, qqraxqar a< qtiqt ssqtr 
str wg t<çço Še W <rt dyarçér $; qr sqa weqedf gre 
wfwaq syamsi (bacteria) t #48ar far fst g83 ara sa 
(the wrcetched bcasties) +q <#r; š 

q (23 ko S Sa Wm, sartza (Schleiden) s#Yz war 
(Schwan) # *#qzz =ç # fq < fzqt fz mqerfa ər< saqi <rt st 
wsrafer xw Gefam (cellular) Zi s@Éz+ wqeqfe Frarayar 
wr #Y< str wfs Farrirar ari ss#fq sg Wr semar fis syfra zerg 
(living tissue) #Y wq; sifrer q sqd-zq (semi-fluid), <ri<r< 
qamuq <edrš l sefe #Yfqrr% ger wt gç zw <riqre qz 
st qta tq ña (Von Mohl) $ =+ t¿vs #sitazer (protoplasm) 
<üri 

<tz: arz (Robert Brown) # =iqwq a+ taa ú stn $; mfsra 
(nucleus) #Y S1# #Y SFe+ sr @y <srar sr qañwamr facer 
qt qü t¿¿e # graqd< (Strasburger) # fzqrr wá tacx 
š <ztadz, wiyar (VVcismann) #Y< sq Sri 3 rra fr Tre, 


T —— 








# 
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sans 


Ese c asal SN. 


`. 


Y 





$< 


gani sr gsafa (imheritance of characters) #! w@s=r š 


saf ša P: 

ahBrera caq —qtdi rs r< sis, qe =a mei (wati) aT <= 
gt aQ Was mis qr sa q ffe 8 fire gtarg, qar sar ge 
qr qar Tarea ë 1 SS ard # sea wp STrTd< 


sara ad -za, < 
| (body) +*mrfss=z (embedded) 


(denser) rerer< ar sgrar< *Ta 











fgs šu? 


fas qv< 
qaq qhfzsmi fa wea—qgwsfmr miss (fafafadta sarta) 
frt 3uo—u sTTT6r< qPiÓser == š (fafafada ara) 1 fas as 8— 
fr sii wt qa me W; fa, ifera afer; str, sffaz=a; +T, #sifam4 


xz š icssqr gagal qamri š gQ 3 Tiet W srgq [edi set 
ši wsfsq ss sñ @ifrardi (cells) < š 9erer ar gl duidi 
t zrŠr< aT Sw s=ar< sr amfsraqafi T st STar Š, eq: 3 mifsrmTa 
q s qx serat (structural units) 81 w =#faferc 
mes qhfrrsr qY Gr wg GF wmdhrsrer ë,srmët q fas< (vital) 
siqTaTi e si ard gq us fsrar Y qfcarqr s€ =q ñ s< q Ç 
Ë s qta s qes sz mree wr (structural and 
functonalunit) gi #Wb>rr t st ffe 9q* <adr 2, që hfrer- 
fas (cell-wall) sgr $, stz s= zršar<, sri-za, <la qara sit 


#ñifzernr Tg t sP <gar8 sirag=em (protoplasm) sgerqrÉ , qar see ' 


sir Gq si sraz=q W sarfqez <eqr e, sus (nuclcus) sgërart 
81 srazərÉiqhiqisirz sq=gəsllsr arsafss shfaq qarq ë, s< map was 
qt sTrtZ=q T qis qS qq=q. qr qtetcemz (protoplast) #*##T8T 


g, fs ara: Sr =*fenfsa 2, 3t masfaq: stazaira g 1 sma: TqigYosr= 
SP Y w4rš ë, sqa qS % s< sr lg (miniara) 2=rš ë, s< 


aa G 
TT 
ISRO 
C HELIRI 
kurre] 
LiTCoi 
Bizi 
Biagu4 


ki pipo, 





Sraz=r q qar Š Fani ga (qWrere) % mü sm qá ë 1 war 
N4(Çç qQTzTq wifsrrsr (plant cell) $ qç drer=rez (st ATrfaq sq 
sr afafifir er š) sr< sifrzr fafas ë (Sh miran qt araç src 
War fdt Wrds%T6 <s Tap T< % fe smk sü sm gr sma 
ser qr ztar fira fra ¿rr ë) 1 
sifsre9si $: qaqfug qarc $; gq siz 24T8re gPrg t saram sara 
W Tg Sir gir Š sfrCTer q Iqti # srši faear£ zárr wal fazla qdrarerc 
mr 44r (polygonal) #ifsrrrsi *=r siraq sarrr< 4/to $ 1/0o o ff 
' sfrzç q gr Š) sfrnr, 4W mis war nz (pith) Z, + + 
fafeiz< wz qr 81 srifr Ç aT Sat sr dr, qr 0|Rqoo fafgiec ar sai 
sir gt Elmer srarmayfrrm uqa grñ,ararea. t /too T 2]tooo 
fifesfigx s ar er st Sr gtár éA *ñarç (Gbrous) *iftrrrë 
wz af QÍ grir Ç, s< mara. grar š + t š fafsize ar Cry š, 
šfrq sma (woody) == T #% < qt ¿ fafedizz s wait SY sr 
ËI %Ə tŠ qrpr TC qr qtq[, W sz, q+, ir, weqf< 84 *atzra 
` qf qo W wo frferiize s grár grandi 1 sqaY ir f free 
smfr< qhfsrerq (latex cells) ëà 


sfiqzs (PROTOPLASM) 

siraz=q (protoplasm) =rerft sat sai #( ifa qm ë 1, Sas 
=á üa qarq ë saa siraq <esr š, s< gs qt < sq, fer wç qar 
xe ë, sifra qr 1 sT<z=q grer ér qrt qrarç (vital) *t$, gw 
afz, qtqrgr< (nutrition), qrw frt, saws4, maq, seqtfc wz 
EPrG 1 w Frazeq <ç aë Sl ifssr gər< feat tŠ st <q TY s< 
qr, wafeaq srqzeç Sra *T hÑ sarare ë 1 

sirarr= wt sf mgfa (Physical Nature of Protoplasm)] — 
sitazeq qa; grsz,%+Tq+r (foamy), faqfsqr ar s>ftma; (slimy), 28% 
wz (jelly-like), #8Zq qarq ë, #r<ç merzsff * 4rq Sa qç qar 
wrizre frar£ qart w qe *iferrír r er =t q =ç #t qt <gar Z, 
Šf qferra sifsrqr W z afra fafar t eat gat qx qd: =r< $ =+ 
6 <a ë (šf far awq q) 1 sfmsq sraear S Sr qrdfr sy os 8 <o 
wfs st xar Š 3Y< sat ser (saturated) xzer Š 1 <= #Y 
w Ei % qta art siTqr6< fra Ár wa ga sardt Ç slr< arar: frezs 


oy ta l. 
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“ p aa 5 ese 
wa s yU a `. au. Suay d u kiays z. . z $i P 
° 122 Z sy SS 2 s PSS Si Sasan Quisuta S - 
s sasa “Q san. 22 PZ a -: ke 8 PP t sapaup 8 "= 


24 s= se 


1. 


= st Š, SS ses dri 3 1 , srager st s< < s=fga (coagulates) 
t sar Š, gz sz wa gt sar Š qt qr<eesisar (transparency) = 
#zsr l . 
sfraz= arar s#rqi (stimuli) #t Far š Rf sIfsar (responds) 
zar 1 q ararsqhqa, qq gš qrrq Sre S SS+r, fs sFRr (electric 
shock), gë fšsiq s=r< $ <rarafas; qarqi =t sTršsr s< sir, sq 
(temperature) sf WT T sTeFÉqe saç, gerfz Š 1 SAU & 
qsq sfrazər smafqq (contracts) #rqr š, #Fs4 sé mi ger T< 
f< featfca (expands) gr star š 1 sg sTea-srqgr (contracti- 
lity) ss srg=sr+ (contraction) s< wssr< qr fsgar< (expansion) 
Zí srifrz ë, s< fas ga (Kuhne) $ 2Z¿šv # =qz==ae š qaraq 
<tq (staminal hair) # fzsərë Sr, srazə 8 sr=afafes (inherent) 
sf 81 
srazər fa: qqqrGrar (semi-permeable) #tar š, sz. që 
#a= $Z qeyjsdl Gl sqqq W Wa ZI šq sYç saat qil Çg 
SITa8eT T TG Tat T€ Š Tç Tez Z ser Š 1 ! 
sag s <temfrs wsztfq (Chemical Nature of Proto- 
plasm)——“riafs šf S sag <ramfre qami aq sg 
fgzsr (complex mixture) Z, fr sgt war Š 1 sfra 
sqZeq s SF <ramfre <s frqiza gl šT sr wr sf 
ge faqsqa 9 YŠ s mae, wqš gg smis qFeada QF S, ss 
SGCeTe sC SŠ Sq afaFerq caq frz=s< qfcada gYr <a g, sta: 
Yë sq feq< ar fq (constant) +£ <z#fft == afafcsq sfra- 
Feq 8 qar dr sd fssráraq qar (foreign substances) fsfaw zrat 
S ssfeqi <s ë, s= res drazaq s faz = 3 qTqT sqa Ti Š À 
fra srazaq % faskqur S qar sa ë f s= sšs6 sgt (elements) 
fra rei % =q í sqfera <ë Š'1 ara marc % wati T 8 atisqa 
(O), =š (C), grešrsa (H), sTgZraa (N) ze sfza rat TI 
sq sirazəq š qf (water) #f zr s=afs fars vet É, sit fs 
° Rfara S %o nfss qt 85 st qfaq Sát Š, qrfr raro S qz 
*ralq (residue) 8 Sri Gris w sreráfra qYtra: z Z| mrifrsa 
qaqts Eq, sq (fatty) Tari drz wrifarrbz mr Cañwq sss 
sat ST q8qr QT www H jr Enq (proteins) =a we saa š 


s= q 


sn|itin 
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wipyaa wa K S a ukakuGordyamaw. muspana wasnopu ask aSF YS, 


*ifsret t< 


8Y< uqi sf nir T, Yo qfisys 9 $o Ër Tr, <Ç Š 1 <T8rPre 
sf Sr Sm (proteins) $ sgr sfz= dffrr ë sç ver <q Š 
wr (C), grr7rx=r (H), #irir=+ (O), Trzšrar (N) s< ==ñ-ssfr 
tiq (sulphur), #r< zIeerer (P) st sferft saraqa (varying 


proportions) T rr >x ë wq qani (fatty substanccs). 


srazzq W tq% # tv% €f mp q Cr Zl š src qat (true fats) 
Yz #lgra qr ersqire (lipoids) ë! s wat sfsa ard * =+ T 
xë š, siç =igra (frzTmuec =fifser; 1ecithin), frrT girërcz s< 
rqa ssifam= GY3 Ç, Sraz=q $ s< (constant) sq sfra Sir 
81 wTrifgzhz, gzrzesni mx (sugar), #raz=q # ta9 9 tv9% 
Wr gq qm srir Ë I srréFrr qfrgl 9, dt u% W 69% Tr ñr z 
#fsaqa (Ca), #rfrfrra: (Mg), (izrËra= (K), = (Fe) s< ifera 
(Na) % =< gat qi TT q i sq qrqsi, 345 aza (zinc), 3z#rz 
(Min), qeqfafaq= (Al), #rds (B), siqr (copper), <erfz # gaz 
r wm sr <t i 

që — k) rtrt fr=zt (Todine solution) <rxz=r t s<rr+ 
fedgudrztnsrsetn ai (s) eiftze qYzrqr +r sar frz<4 (dilute 
solution) #razzr st fr#rr s< šq (dissolves) š (r) fat 
% sfreste (Millon's reagent) *% gra fer qç Sraz=q Tt < 
srztər gre qt xet Š; zç mfirfzzr m£ set s< z=tt Gr aFft Š, 

wife maq <fre <qqr (Cytoplasm and Vacuole)—q£ 
wr=fre qrzq sfmrr S qizr==rez <t aii S fafaz <aar ë : (sr) SHrer 
š Sárazer=r Tq, Fasrat #tfrer zra qr mirezrza (cytoplasm) 
+Z ü; src (zz) GF wat zt qt (densc), === tirarere, srazer 
s fifi qz, faqaq afae (nuclcus) Tzr £ 1 s*rfrrrr #r qesra=aq 
8 *ifirrt x=q, qf: sç s=Yisrrt fafer % £rz 1 gara Tt qt <a Š ( 
sfarr ze wa treri Cr aqa Tr qqr ras fir=ñr qart é, fxzret 
sftazza frrest (plasma membrane) zT att xe ar qaZr=aras (ecto- 
plasm) wzy ë 82 srar= fs sit rë grit é fr sz <zre 
sf Wgrl, siç qr wfsrrT zeq 9 Sgqaft (consistency) #T ksi 
rir š, sq wa sifiryr Fafet 8 Far zara 1 xz qr qz Q =a 
=ë s< sarql £ sFaqa Š arama St rafxa =od 1 free ik: 
S< <rizYç T+ Y 8Tq: sTart zzq zT gEr=2rq7 (cndoplasm 


` `. 
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qa< qeq sea 


gi wwwasfí fi zr<r i= <q: zÑ qifsrmrz=q 8 sqa Tee aT Fasarš 
.. ' T q Ə Zl ZT z (micro- 
š £, Fasaa mafi sr srár gw Šrs rq Tl 8 1 ssT8l qaqa mi 

somes) #zÇ ë ! qes fkr W wifspgr ze qar. s q eq S wŠ 
<t ë, SF sar miforant amar< Ñ qgdt 8 Sw sqa fafsa ararqi % 
s Tg sr <amfsat (vacuoles) ser št sf Z! fear at af 
š; araq sa gaa arafsaq (fuse) gW s € sar Ç8 qš#r <a 





fr 38 q—qraq sifsmd, fas ar< ttg, sq arar< š qfz s< <<rartati 


s faara feqerar ag 1 farfara fafa ; sr, qrfsn ; z, Qhfar 


Zsq; <, atasi siY< sr, sifegq 1 Faz au 2—s ifsa s3=< 
që af afeq 1 


sat š, sit qforqa qifirar Š 3zz $ af wa aY 9% <adr £, s< aa 
tf Zzəq ifa af S = ga w qq =< % =q $ <a 1 Tra 
s< sz (plastids) ww wë =r< f =mfacz < £ (fs 389 T); 
qt fer z=r mh qeq qr Sidi (strands) % =ç š qr % 
sr s< fase (radiating) <ë% £ < wra: saa 2 qhfsrnar ar 
Tr 8 #Zat vet gl Gss š siw @F5 <mqrfrmai qYror ze S 
=l * sis 8 fars g8r Ç (fs aw3) 1 rarfr # wç wx< war 
w.< gra ç fst qtfsaer-a (coll-sap) zg š! sfsrar wr wqarq=ar 
S mufar-G4 qfrar zq Š mis ze (permeates) zr 81 “ze 
3 <s qc qr St qirara S far (dissolved) <#% Z° ar 
fre=er (suspension) *t w W < ë zwafeq <wqrf Y 
Rq FÜ, gë sf gan, gra qaq sz sfeni sr Q= 


[azymts 
š Gi 
#aa 
amal: 
moveme 
q: 
ment)Ë 
kq 120 
daa [ 
(g: 
m0vem 
[alnae) 
(Iatter 
mq š 
qg [ali 
Ña 


w .. 


lZ. 
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=tftnet to 


(enzymes) *r £ stiqg zar + metel mfmfr zs mt qç ez, 
st Tarif $ ser W <a Š sz Sir qt fair t eq W WY <zer G 
#ritcamz (tonoplast) #g=r8 É! 1 

sitazuq wr mfsrql (Movcments of Protoplasm)—razsq fafsrz 
mçr< mr qf fcrere à, 3rqz= * qrr qa st pifgrr fate w 
=mafxa (fat) =£ xç, sl marc st ftrt oray Ç— qmit ft (ciliary 
movement) #Y<ç zníráy nfa (amocboid movement) wirst 
Ff t fazr gar drazeq ts; març #r qrer fs (strcaming move- 
ment) Fererat š, saat zerqfcaam qr rersifrg (cyclosis) =ë Ç 
ramforq <t qrre wr gm ¿—sw q qfomne (rotation) sz 
sfergst (circulation) ! 

(t) W%mü wfa (Ciliary Movement; frr 38y)—erfr, qea, 
sftazafra srqí (protoplasmic bodies) #f #=<=fr mf (swimming 
movement) *#t qat qfr ç ŠI <s muere #t nfr wqe qart 
(algae) sç waf (fungi) # s= (zoospores), Srargst 
(bacteria), mig sç qaiqt (ferns) *% ug-=asi (antherozoids), 
xenfz 3: zrer érfr É, Fai maraq (whip-likc) g< $ =ç f 
qe (cilia) zr sar (flagellum) Arq # gra ar ar sie nfaandy 
fq sr gt Ë, <+ qmi $ sera (vibration) W x+ mrrc * 
qerr wrq (ciliary bodies) s= %# errrargir qqr srrar W qfr 
353 U 

(q) #=sdtát mË (Amocboid Movement; fq 4u4)—tt 
raz % di qr má s sr a #frár nf Tag Z, 38 fmpipnstadra 
(myxomyrcetes) qt rat sai (slime fungi) *? fa) š sqa 





Far a8v 
saz=q sr arfiqha few qwy—Tedt mr 1 








s bappa ss. 





= 











“wa: 2 —np atan —ur 


9q¿ ==reqfs sTiça 


. wrÉr< % u= qt sf wai š afa:siqo (protrusion) %, fat weta 
(false feet or pseudopodia) *@ š, %t8 g, s< gwt+ =n 
sf at də ger Sq 1 së sar gg 3 Gaif sa srdítar 
qt sf gr e 1 mfsrar-fafa + geht * srce ss shtagsdtiq qsT GT 
s fifeqq srer< sdi Qar a< ag SY Cu pam s si sugn 
(engulf) #ç sar ë 1 

(3) qFcaam (Rotation; Fss sus)—s8 sragen mifarar fafar 
# wq zar gfemraq (clockwise) sr sraraq (anticlockwise) e= 
= =a <=arft % rq s< qFeyraa <a £, qt Sg Tfa 2=t qfevrmr 
qe 81 fFedr fas mirar #@ sagar r qf sr fesr fas <edr ë 1 
st sraz=r qfesrma s<at g St zz sq#t qT<T 8 +Í arz sTfgeasl = 
st sr % sm ë qfewm afegafzgar (Vallisngria) wršfgər, 
(Hydrilla), *risšət (Nitella), #Y< sš4#@ sma dYgl s <qez fFzarš 
ša ë 

(v) sfçqgw (Circulation; fas 2uwe)—srz sfrazsq w šr #tfsrar 
W se ƏWY <q *$ srü sr< ffra fami š fr mzar ë 
gr sq qq t qfcergr weQ Ql š mmq (process) # shqzeq *( gs 







fs sus 
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Stqz= qr qf Fss aus —ifssqafer #r qar š qfxesTaer1 
fr suo-Q6qar w qhara <i 3: qÍ<TeT1 
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#s 


ATS 22 ku sS i s: z 


_ 


2 Ts S qrüi sz r= qeqwi qr rü (strands) # =r # farm 
fzzrrsf W frera (radiates) zz 1 merr Taqe uq wr Gr 
3 qr sr qart É sYz wr T Tifar ec 8Camrš) nferer 
w*< wr Ómñrerçar warms (Commelina obliqua) * árerçr 
(purpish) d#=ëq <rgi (staminal hairs) # fz #ar ë G 
ZšëzçËzra (Tradescantia) * qara <rt, #ter, £€rtfrar s< z£ 
aq caérq qrrqi * mer mz xí (shoot-hairs) # *t fzrar£ 
haršI š 

(q) mfÜuws (Nucleus)—rfrger x= # #aqeztfsa (cmbcdded) 
qr: fait +raz=4rq wr (body) <Zr ë, st rz. sirerrr< zr stzrrr< 
Ear É s< mfsrqr Zeq tü qaraq (denser) ë, Gr sf; (nuclcus) 
sQ I merr srce Grass eqefres ë fa 
mga tres qhfTr 9 zg fas qur q feaq úrrr ë sirç esa 
*rzr tipTrT< mt sferrr< dr Ç; fira zs pfta 8 q gf sqa Ç 


few 0 — * s= ñ afsrsq srca 
a< +f À 
Grqt Ét qr Ë 1 qferaa qfaer S srr xmqrát q+ qrir ë T< aç 
srar< (lining) #rc # fera xet š s< qhi fafer #r #re Fafalzq 
(flattened) ër qr Š) Arc mr qYqi #r erfrrrrsir 8 Tiet 
*7 W sqfear teqt É! ss ñd *; dYdl S mee qf W qar 
wife rm) wrü ss (laticiferous tissue) s#á $r sY< 
war efir £ qdfae fet zx sg fr ner $ sdf 
3? saa sTrfsrr Tš <a, fz eri <d esr<g sr +Ttfisrq qaq (nuclcar 
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Sq0qar K ut. 2 sU rr 


Qoo =r=qfe *g% 


material) <gz8r é1 sTr(fr6'srer 2 f aga fafra gt a, |a fafs- ' 


z< š t |o ffhec qa warft, ss qrar<eq stare uya 
dzc 3 UJae e fRaec s & 1 sma ft Ár aq 8 f qd] st AT, 
SË fet qqadf (pre-existing) fw % fm W FURCSSal 
s= í 4qFz grfr š ; 

sç (Structure) Ar (Fa 3894) W qa, 
qata fe X fare <a Š faaay (R) ma Gaest (nuclear 
membrane) #*@ € 1 q@ Tra *Y sa sTafueq (surrounding) 
2hÉrargeq S sr Fear 1 Tra st arrm< saq; S8 q< fde <gsr š 
fess  asaq, qr sg S q <88, W sirdger t TqT q4T <= s <eqi Š 
fra (q) sas < zat qf g8q (nuclear sap or nuclcoplasm 
orkaryolymph) *##%€1 #Trfsrg i 
< š frefeaq (suspended) 
s që fq sa, fafaeq: srat 
sat 42 cg C WsT[< TT SiT% ST 
qam É, Rea (3) mr smfesn 
(muclear reticulum or chro- 
matin network) #%# ë š osaods 
s Qw qerq $ q+ eW ë f fq suq—wara s< 
<= wr @mfzq (chromatin) ; 
st smart (nuclein) wë Z, sr šf wfÜrerohe (strongly 
stainable) Zar Š áf ws srfasw qiefhr (nucleoprotein) ë 
s mtesr<a qq fa É 1 G qt sis dtg sš4 (refractive), sg€ 
se, s< qtaq: siergr< rq t, sh Ts gəq W% sfas; qqqax (denser) 
g Z, Ta š fars eW gA w (v) wsnraduam (nucleol) 

sms g qwai qr rirata (chromosomes) š s+š fssqq 
naqi T 2 eW swfeq YW g+ qasi % wr qaq m Š) sr 
+Trfsrg +fs6 qea (nucleo-protein) * srg *që wa Sre 
St sma qt qraZíssq (mitosis) #í Ffsqt $ Tiérr sr< +q 
sr; (muclcic acid) # x<% st š | 

<ramafËc <a (Ghemical Composition)—Tfsr* #Yr <rarafs= 
< Taqna qi šT Š SS ifsa Zar qti qg dienr s< diër+ zq 
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wiËret aot 


+ qarql=r qar Qi sa ur qeriri ,fsrey=qašrhr (nuclcin) 


t š 1 <Tqrafirg <fce r =q asa ma mf Sr Š faaa <a Td, 
WTSYT=, T(SSITT, sT[ÍraCt arz, saq % afafera wicerce 5t qr Sar 
Š 1 sTafs Ttfsrs: srfer 8 ranra <war ë, Sf+ qis zar (nucleo- 
plasm) ñ T£! “f sqrgr ar srüw (alkaline) gr ë 1 

wd (Functions)—+rfs s< sfrazər Sr4i frase shfsnr %; SYaq 
% fg #e<emir el srqirËrəme<= Q ri W firarfxa gr g, dt Ser 
qaw faqrfrs feqa <gar €, sr srël sirç TË faf Tari sreqerrqrs 
wr qr firqri w gare sc s wat <a ë, <u<r qr fserit 
sf qr <ear < qar 1 Trfsa qfsrqr $ Sirase< afaaamai (vital 
activities), fasTa< tre sr zatdrsçe (assimilation) #Y< sag Tr 
fia S= sm s ë) “rra *% faàq wn, Q F qç #ñfsar 
ze r sarqar W <a ë, frsafofkrq ë : 

(%) #srfxr6 maqa (reproduction) # mem (direct) wm % 
š! #feqdr ms (asexual reproduction) # Trfs* qmqremg: št 
<< frarfses gt š s< wrç sYÜfrerii <t qqa (group) wr 
š, fs drarm (spores) =#&% š, %fr4 fir sr í St sts TÍ; 
(reproductive nuclei), fst zm (gametes) *ü% š, grafsae 
šërFFç q+ sfsrz (oosporc) #+r# ë, sf ws 8 fasfq gIaT Ç 1 sq: 
sr Wanqa $ Sq (process) W wet qq wqrë 1 

(R) “rw wYfrer ure (cell-division) # maw Gá qç GF 
&, sata +rfug qg% fsarfaa gtar ë s< ss% ara *tfsrqt qr gt š 
#auz-misrs (cgg-cell) fsarfsa Ere< wo aan i wr març wu 
t mifsrrud favfaq Gre< qY % sç raq g1 waseq qz wear 
š f Tis S at<-qrç faqaq $ faqt dt = sr&ç Td TT qa6qT À 

(šW) Tríw+ wrrafre qc wsrG s q qi (hereditary 
characters) #*1 < (bearer) rrt rt š) sç sr eqez ë Fr 
SFr8 qr fra qiqi % Sew qt er qart (ofíspring) š GT wt 
WA Š sr qti * s< W gen W š wsrra Tal qaiq s= 
fast s< s< wncs, gre qtqi % rq 48 (Nfc-history) # ss 
srsar š sisrfcq (transmitted) qt š, à qtfss aqa qtr< £ se 
x fra qiqi *% uq sxrw ar qe afafeq <a ë s< q+ q=ara =Y 
w ÇA ' 
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Aasman . a K N +: rosa PE aa S Ses ua ass apas fa, x 
' i ama kue eS 'wao ° < 


rs "$ S S. k kaavpit'aqa a esisacha 


; qoq sr=qf8 wa f | 
| (2) wz nr cófesg (Plastids)—Tfss $ srerar, shr 3: 2 | üI w 
far zq š siq=stfe ari Ziz t= faaifue sazəfra sta gt Š farqsnr 1 wama 
#mfzea (plastids) ë ë (888 Sq sus)1 way aral Fani | ¿dag 
(discoidal) qr frergre gh ë1 snfaea #@ sq8tç qamnd (ground 4 aB 


substance) # wüiw sr <etar (stroma) ##% 1 *€taí T sTa- aü [t 





zar siw ar gQ 1 =Y Sr šrar ë, SfST arti 8 < zər 1 [Pm 
u: (pigment) gr Z 1 #rfeesq shfaq gt g, S safr s qa =q W . Waq 
Sa s£ q sat, SF6t qaqaq (pre-existing) snfzesi w fra % r Š sf = 
s Sq qz qgdt ë| war % qq mmq (carly stage) W, gw 5 ria 
- #fss 8, š sg8 qaq arqi st serat (qá arfes; proplastids) qz= A (=š 
lees Saa Z, sar dR ifsrarafz s<st z, srfeeq ir q fz s Z, Farrrfq git mi 
= ë s< sat sarfura sTeT< qTÇ9 +< SW Š 1 9 ST ifsarqi q fear <q — qf 
7. š fs faqifqa =m w<ar qas ë, s< #re-zfze sarsi (blue-grecn | wiwa 
. algac), *asi (fungi) s< sarsi (bacteria) # g%ar artqftaq s 
s < Q 1 amfeq QF marc % SQ Z, salt <a mRr=r qr sita wata qk. 
!; Í ” (1eucoplasts),#gfça wa qr səràicereza (chloroplasts) sf Tm [santha 
.. = 42 2 qr <fsa s< (chromoplasts)1 w m&rç st stfzea za g qFzafsa gr sW9 
—: Su Sar ë, SaTg<mrq srq x< masi = qg S< s maar Ñ xar sa q 3 W; 
É sss. gFGr sori 8 aaa s 81 wt març afz afcn murai qY ga < qa 83%. q +); 
` a U. S Garam St Gq qui S qa ar Š 1 <s mürç 3 qFcads < wui. sm 
5; : ` W t el mer g ZqtZ< $ ss w W s38 su mw: gc suma ni 
sag Ç sl aq W %ə Š qfeqaqe gt 3 ara <t mai Š qas satiy 1 ab 
(*) aš fear sa mwa (Leucoplasts)—8 Sr sfzeq š; 
| gl qt wfarar afiemac s8( s< qfirqa sredi % siqa Sharai w w. 
x Q STT gi Š s= w, sa Tapa Ti fires, 3 st qia sy ë| š s. 
| ' ; faa-fsa sqrer< š gi š, s< wna: fazaráY, sqemsr< wt Ss(#T6UEBTÇ SUQ É 1 s. 
kis. Ñam k QW: 2 cabi GE s9LS, m EFT S, wr sia . 
Ir Waral Ç afc QY saq Ql s marc qt Qiastcomz ur nez ama . 
š . _.. (amyloplast) wt Tuz qq a> (starch-builder) wz% š sz % fq _ 
_. sraxr (soluble sugar) š wvz mai (starch grams) #% di % K U 
a" o wTfsaa a1di q sz she sfqi Š sg % fq Fataq WS š1 í 
8 _ f N (q) gfca mora (Chloroplasts)—š z* sf gl =a 04. 
) ç. ü< ST Zt % qTeT Š fsaqY qügfcq w qëerüñas (chlorophyll) “P. 
sua" I Qs; 








” sü —— >. a. — 
kuya ae * 
z gA I #% = ra gë ' 
a g a Ae s x xa < i 8 w <Ç a st , 
z 466 ar4 (gƏoct) 1 Za s K 0 ÇA a Paraki ) 
a Q < z (bry: phyua) ` 
Š (algae) q gra w =< á “ 
(Functions) — Í 8 t S ata s g @& & s< 
F oris z! w gg qt s: g 6 eA x= a 
% gas q G š; 1553533 "11 
UJ maaa s Ñ Atu sus z 4 x š; € 
(s x ante < qaa s 342532 
st Š 
ls (Ct yorophyll) < h @, Ëe6€ N 153 
r Tt Ü š, 28 Á a 25 SS (aoroph| yl a) Š 
— zt ; q 888 15: zt (morophyll b) San 3 
AF93 (caroún a t G 1k Sd 
(sa nthopiyl) dut q a a 20 n FA4531 <: 
aa Qa Š, a Í toa q hophyl) 
qat aš P323S3 qa T:6A355 
Puyayasj x zt x test (eagacted) t, 
aa 8 s< E y31 m d 7 # “€ 61 *ted) Š 
Sus r GŠ 35234 P al1S81 (e eñeated) wa 
# Ç (p oa red [V52353 &x Gë wm Š 
91 P EYUSSJ (w r esce x s; 


3 * 
w 5 z < z — ñta6 PTL2032] PO65552 (xanhophyll) 





w Gerst b] M STASSI * ta (etution) w rt 05381 Fs253 

ww AU PA uakis T k aa ét 

< g ta a R a, 846“ ri s a mt 88 e 

š (< çs). s 15) (xanthophy, gx 85 (carotut 

ta a 88 es Š n t12 a 1 tS & ` 
FC8qJ (ohve ol) a rat tí aa 8 " 

E A18821 G okuble) Š. gt 6 POQSS5S 4“ ; 

ga aY 4 (Fancüo0s) u So Ska g š E ur455 

qw 86 x g (energy (absorb) s d e ` 
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Qo s= ses 


sI ST<T ST $ fair # qaftq <rarafs= s= (chemical process) 
8 T TGT S qTqTŠ i 


<q Z= st <TqTafq << 
Issspa tas V va. ; sTafen % —G,,H,,O,N,M, 
Ps iç | U _ 1 i qTef< € —G,,H,,O;N,M, 
 qadiqa aT ñqleq —GC,H;, 
: ° S Quq qr š=hfses —O,H.,O, | 
: (3) <w *sr6 (Chromoplasts)—8 fsfs <q % =rfeesq ë—ts, 


` 


qr siç erl S w<aqq: ws S <ë s< wƏ( q qia sI Š l wq 
: quita (ATG ərs) s< qsqa (drer) dre Sr ze Qa sr, 
s. qr slr< g< š fir ü wŠ s= ST qq St SI WS S < z=qi TT =UŠ 
': TS T T< š fe sma =< 1 sQfzq Cs gTr8St-=*rá= ë, stala 


. i SS wq s< gesta Q8 G, s< asr sa (formula) C.B. š 


qsqsta (xanthophyll] —*Qfš+ *r sisitacnr ss (oxidation 
product) š, sziq wsÑ wr s< zrsšrtq % sfufcaa SIT8STsr fr 
gt š, sr< sset wa G, H, O, š 

saq Saráft, frərew s< YS ws s< =Š ST% q WT GÍ š; < ste 


r. Cs. sa qr Gsafarqfssr (anthocyanins) +n < za % #r<r gt š st 


Sq sifasrc (collsap) # w% < š, QW=dYamqËrt wl, xf 
sršl, Së sepsac si sg s< sif< Gf sa=qt, SŠ arewq sr qat, Š qa 
81 $ TrŠ4 ü= s< üá%=q = T far wfsqi, s< qgç š qr, 
SS SITI, Ssfr aTaTr, seqrf< % qw er qfenqi š sit qà sik ë, asr< ma; 
qWafça st fgqr š 1 š srqa gfca mw, sfrazəq, sens S fesà q<> 
| (screen) *r rr =< £ S< sai sls sl % sara W <a waya Ti 
u: q š T<rW $ feq ai sr qra[ta =< 2 : i 
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L —— = ——aeqm - x —— 
were qo 
kan kiki 
LAS. 72 C C aska sl 
wr qt Stfaq Frsfa qr sirar za 
tra fatua 
at ë Ç 
Ware mee 2 (are r air gÉ) 
TTz=t —rsfas Pesta pe -oOrqrft 
a _—TTPqr zar L (Gür ç aa 
fe safar Í KAAAay R, 
rit  -erqanfas Ls spt 


smtfeat fu (THE CELL-WALL) 


wy fufer wa faatr (Formation of thc Cell-wall] —fa 
W re; (single), Tr #fasr Y srteq gtar É, waq syazer % Cg 
G dst %, fs mer arisa ger ë, Sfra afer fat mir da sf8 
saz= gw sme wenn qan € çafəq say zrimaq6 arsa gr 
š, Samal) tw qrrq * Št wren, vay qe fr aç sray< Š az 
st qr faarfs gt, wg aq sr G qz = fafq wr fat qar e 1 sg 
s rrër< %; arar s qz Git fam araq saq) 8 sferrid siear 
Wed š s< a 8 aqfaa gt ante l sz =š aqfaa dt 
ë S fg waqen qd fal a+ wrir ë faeray afra fafu war É, 8tc 
siryrzsq vui faç sr Š Š yYawr fafa syazza % qrü gY< qar qind 
É, sY< gmt wç GY ferç <erdr Š aqr ar&ar sapemdl Q Sur xr 
war ë, wa; z(afca qewgt Fafear Qhi $ sr&< st gre zt Gate 
qar Ç, s< qq % sz sY gGrmaf (strength) š qar # a 
sqa Ë 

wiftrar fa[a wt qfz (Growth of thc Cell-wall] —mfsr fafa 
st q qe% qat Š qt qaqata Tí era eq <q wqQaw 
shr aya fz fy, $W saq fat š sica q <rt <pfí mar< & 
qforia gt #, santa shYfiraq fafa 3: q tt 8 syz sizrá 8 qz eft š + 
(t) Ware fafa % we tiw 8 qfz sqa sat areq W qÍz, sf *& 
Ras srTeaqt W Ktdfr Š srç tag T< ayer fafa %; e m sq Tsarai 























qos seqft wes 


q sar Tae qTa-z3rq, që fafa * seqe, sifazeq er waq = Sta 
= =t #=aaq (intercalation) gr Š 1 ww wwr< % qfg st (sf 
= sraçram Erq qfz (growth by mtussusception) *g% Z“ 
(q) ws fade @ifsrar fafa sY dier W 4fz =r er wr siragər 


gTr<r T fafs % ssFq< që q< <quz qa% =< qr qefesret (plates) =ç ` 


g % qz uq fqaqw (dceposition) gir ë í %w& fafsr s= KAI: 
zrq qíz (growth by apposition) gç g 1 srq #hfsrsr Fafa qqsz 
TT g) sr ë, qi së =fze ar sr (stratified) srrsfs fzarár P; 
sala SS ndis Sfer š, SS q % =< Ze<t sq< *GTPTST< s =< << far 
qar SYl <t që ur gfafeq (contiguous) Wier % r= sy 
T #ifrer Fafsr qemastt' s 
gr<r Se q< Tg=r4t ST q=TrdY 


sea qz (middlelamella) 
*g@W š (frase) ws Q 
qaq ST qt etr Š, Gs 
eq që (calcium pec- 
tate) *@Ç Š 1 sZ Yt YG 
STqT ë Ë6 W TIfSrar = sfta- 
Zər qgrdr sf $ sTazsq 
š qg% sagar qa q 
sa gens 4 sag <qar Š s 
Tat 486——_ssc T dr % *srwqie C rhias 1 ki 
š qiËrerqa qq (pits) % wç Q Q 

Seq Siqzefiq qg Tt qaa 

s gem<Ge ur c$ziresn (plasmodesma) *#@% ë (fs 38o)1 
38 war <a qq sea Š fa ifsa fafer sy qhers # 8fz =Š sTgaralt 
G EB l sW mitar fafe sagsq W səs xg wa qaq qq% <q< 
< f sqzə ZT<T Ta: fatua gŠ <edr É s< qel (pcctosc) Y fr 
grfr £, maq afer (primary wall) get wawfaq sh aYqərq 
ATsCaTsTI S Sa ficz zt Sturm gir š s< ar=ra š Sri zT<r file graYz, 
SsT ST< saq ST ssT É, Te qzG (middle lamella) Teerár š! 
sfzara Rafa $ grerrafiss af ksqcuq =rüi% wa W cqd sr Erdya 


š šq 4 er fafr r 


Rl 
QQ Y 
fava, 
CHEIR 
IPE] 
fa st 
[vessels' 
sq T m 
wUSN, 
Wm T 
š w 
q š 
wni 
(l 
sd e 
Gm- 
gq 


_ 
| 


wifrmet qes 


ffe (secondary wall) zr ar É 1 wa daere wtc $asirq st ft 
grfr ë t qta fafa (tertiary wall), st qz #==ra ñ at gr a, fzdrr 
fafe eaf mr á 1 fc iy frdrq slrz qdra fufvrat gaareree qzqpft 
+f) Q shi fafeqi s8 8 fefqa (lHgnificd) gt Ted Ç+ 

wYfera ffe mt zasa (Thickening of the Ccll-wall] —ferrr 
fafa wr west qx snfaqm W gur ë free sq S w[kbDrdt 
(Vesscls) nt wr wdefafedt (trachcids) # feefee gr den ša 
w w rr W wata qfe ër wit Š <Y<ç wqar q$ srrr< TS 
we dr É mt gay fafuqi zafor gi wadr Ç s weorql W sama 
qiaqr fat %; wrarc g% < q s8Yz qar iç Ertaw (deposition) 
š: ror ë, Bro@( afra (lignin) <t ë) fafert wmept qnfrret 
ff %: qrdt siç mamata Griizaq Tt gr, Bra arfipraz za Pradqn 
Yüret ffe w riq wr úe á dfas <a; sY< afrraq wr 
sreqfea <q É) <q9ea % (shr = fzafefan @t wak ë: 

(t) wsqwnere qr csh<are (Annular or Ring-like; fat a84)— 
sa fafirt sr pk get $ et 8 gt £, st arËsret Faftr % saa 
w r< qTft-irr g< qc 6 Cat š; g< w Sr ë, s< fafe wr 99 qr 


saqra < ë t 





WU 





v 
ferasa fecasa fanmasa fase feqasa ferass 
shfsrer af wr eqe fas aç4—seqc fax asa—tr 
fw y63—stqrmsi fq a4—feqra i few a8w—m 

(mraeq mi) fas as4—_mdf (qFcafsra mi) + 
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qoé¿ aaa mes 


(2) sfas (Spiral; fz q82)—sa sq8q ws qiqs qes t =ç 
qr<s par š l . 


(%) stqrerqa qr shëhisr (Scalariform or Ladder-lHke; Faz. 


ss2)—sa ffi at gqəs qará smm<q šsr< (transversely) T< 
St % =š % = š fifaca gr g a Ssfeq sas starts ur Sëf- 
mr sQ e fafa $ s=afeq qq ifsa sriseq qç š qara wata štt 
š fa sas dr 8 <a fes wara ff at star gr er š qar ë I 

(v) snfewra8 (Reticulate or Netted; fg a8v)—sa g#qesr 
siÍfzwr % snti gm š, sq: që <qez š Fa Fafa S saam sfrafia 
saq zat <ë w 1 2 i 

(w) wt (Pitted; fs asu-s)—sa mifa fafq wr sq 
s< që afasax gs Waq sqfeq ZY sar 8, s< mšl-sël qç gë St 
sreafss wr at gr ar faa< <ë sr ga š s=wfeq wr q& (pits) 
wg 6, siç Ç S qarO s gl g: (#) swtmrç q (simple pits) 
alyz (3) qFcafsrq Tš (bordered pits)) +$ si ar qaəi (pairs) 
W T 8 s< 4 Zt $ stTq qr f'afq % faq yaq waq at qati 8 feqq 
gS Të fuafa wt < wr sh sr 
si S qÍ G qw T< Š fqFr 
fer (closing membrane) =#err 
g qsfcafaq wq sr fuqra fqeəy 
Tq WT W qY wƏëyr qr eqfeq etr 
š 1 SŠ *qe qt Ziz (torus) *#% 
W.S qq šT qqu mus T T< 
s Qa ar SIT É ST Sw srar<s 
qaq 89 š (Fa 2%o-s) 1 sta që is 
q q qg star, qfes fafa st s< 
sf star siY< =mfrar = gr at s< 
s< Stat É, qt ss2at qfzgafza w£ 





<rt Ti Pt sso— 
fafq 4 araret w£ ea Tes š (Pr aç a)i qfcafsra qq 


q E qat Gf sin fafa Kua . (adjoming) 
fh ser Sen: qasi $g qarq s< qY s< qfZ w<< Š 
1 z - 


s< S sr s< as Te<r = qaqTa< 
Sq s ST səs Est Sq x qFc0err (border) sr Z + z=fsa s< 


x As: 
—*, 





WT "N 
f 994; 
x 

Ti 
ša. 
. 


Y3v2 
n ml 


qU Sa 


=. —— s a í 


wam qes 


sr q fcf mi rael q> xe (surface vicw) # rrurze mi r= 
#wrerz (circular) wt <=fg+ qar * mara <a ë; qferfmi qi + 
nr gr SF É PPra zq q=rrer< sqi ar qfzqera (border) *%frzr 
xe ë qfeafrra mi qa <rt (Iunmel) + gar ë fssrg q+ (stem) 
s grrr s< fszray afqg qr qfeqr (rim) #fmre fafa sr Tr: 
ëir É siz sir qfzar Tfergt Tear aT stiÇ1 mi qrerrrz St s: sT3Ta 
wear, s(zrzer<, QÍfqa (elongatced) ar zg #frafaq gt Ter gi Tq 





fs aç fr š385, 
wr mi fer Y82—, Tfzrsr fafa <t uma mit afza—ra 
s< asss; G, qhfrer af res wr (q<a—fsaarae ) gç atra 
wl nfea—ra = (zrfgs slr<srrc) s< << (sma) 1 
qfcafrra mi fserasa—,=mrfafer St qfesfmr mi sfza—u£q 
s< se x<; t, atfsar fafsr qr an; qa (qea-fsraarqarz) g sfeafsr 
wl nfer—r <s (r) s< qw aza (s<) | 


W iw Š faat8 gil st fren (diffusion) sr 0 gr Tre) qfe- 
Wfsor Sl S mz [qoreer afra gq 80 gYzq gr<r fsafra Er ë, st zas 
siç W Zar qz T£ Tt qez s< RqTe l sf Gifi+rar q (taq srarcr 
wil gr<r sit sfraze s fare qip 6, qfesfrcr š, =mg qar (coni- 
fers), szrgçarq siz (pinc) #* <r% srgfafrga (tracheids) #Y% 


ñf S: mfgfqdi (vesscls) # qr qti ë, s=ri mrar<w r Wí qq , 
wt ë; fra 8 saraq: mar 8 zç shtfaq qifsarai 8 qia =t 4, sY< ara, 
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asna. aaa...” 
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558522 Ses: 








q9° == srtex 


zz (wood parenchyma), Ts 6zw (medullary rays), 
sqa qz (phloem parcnchyma), KESUEJ usos (com- 
panion cells), s=rt< š artar T agan Sl qr sç ŠI *4l 
(ñbres) # rare fs (oblique) Gë gI ë s< sifl=9ft STT 





fq qo6—srz W zar st <a mrfefafeqi qFcafsra 
qq afeq (artadra) 

qfeafe T Y fe 1 mrfcz ghfmarai (stone cells) # arqrem qar 
wa (branched) +ç gt ë+ i 

`mifisrat PTafa st <ramt sata (Chemical Nature of the Cell- 
wall)—ñfsrzr af +T8r =< Š$ <rarafiss qarat aY st gir š, ra 
#əšcr wu ü 1 SW-TSW qqtBrer st srq qr š, aS # <rarafis 
qfOria gi š T< TrqT WeI< $ +š qard qq qI el “zq š afra 
sz t TMa Pafa q gra: st gt sar e1 i 

#sst (Ccllulose) —#8% #ifar sr fafa &ssta sma warnq 
s qr 01 sQ%$ srq s< fr s3s ward gn ë fa qfrza sYRra 
(pectic compounds) qzq š 1 sq Fafa qg qg q+ár ë qt áfza 
sr sf grir ë s drin ZY @Feam Qašz qta safasq (insoluble) 
qanq + qf<çalaq gt st š, SS sar qgz (middle lamella) #, gg 
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wifzreq att 


*rmq za site fafa 8 tqe qf a< 3323ra Kt xet 8, siz x= 
W sz #23r8 drazzq zrer smfss (sccreted) frqr arm Š, macet 
(fungi) #frerrrcarrmirsYdi a Tq wisi ifsrrr fafaqi S ñqira 
Wr stferr e ë, ñ3amre wc ehrr=, mere qr =érer (clastic), 
resta; ard €, siY s> % fq qrznzsq (permeable) 81 #əsrg t 
rt faferqt qrrq: qar Erfr £, s< q+ sf sfsrrrsi T srazeq Ert £ | 
<xrmafrg fz % 323re ar sritaregz Š, Fama mraz, grregrar s< 
#TITUCT ure gz SUPE ETSEDUT qt qIrirq4 S£ cqr 4 st 
Sr Ç wq SY š Paq saqi 4 % qriY w( <q Š Wir 27 
(C.H,.O,)n #Y< n wt wrt (value) gf qar <Zt səré 1 82#ra aya 
TZ qar Ç 1 se qrergrü s=yqt st drrí Š Sfr4 tc TIPI qqt 
st TT, Íqeerr-qqrr (gun-cotton), á=Tqz s< >Írq tra 
sit 81d wat qarË art Š 1 Tr ste qar at ta (flax) $ +à tz 
siraq x w4 rr š, efir wh $; tÇ 8 dssrg sz fefrrr sr feo 
ger ë 

T@nrm—(*) #fz#rz W q> srirët+ Pregs (iodinc solution) 
faərsr s< gç sert we fas qeqqafcer zs (sulphuric acid) #r 
w dz at urz fas. qssrerçz (concentrated zinc chloride) #T ç 
x< zrat dt za sit faferqt stat qr &mir gl arirg i (W) wsrcTar- 
wmdtërtr (chlor-zinc-iodinc) % ##gšrg tez qr š&mát gt Srat 
ë1 (m) wteyfee qfaz smqtért (phosphoric acid iodine) 
w ú2=irq ümit < = qt arar Š) 

syr fafa £r qz q 34% qfz gr g, 48-4% == aT mrr< E 
<raraËrr qferi4a gir <er ë s< sa qaq; afrz s< xq et Š 
w-ft-arsr EIfsTa af araq qat sta qr qa 251 sit gr qt <edr ë qr 
mir 4%3re % <xnrrafre qfcriá4i,qr Srqz=r zr<r +a qarqlayaqfz, qr ama 
wzrql * waq 8 qz qfcalrr gr qrirg i rr. Gqlfqrt fafe, afra 
(liznin), wqfet (cutin), zf sr qšfcr (subcerin), wš 
(mucilage) sç wfqm qarql % zar=r (impregnated) gr grr š 
shima fafe # frzafəfira qferia gir ë : 

(t) fefcnorcgrfefrafetsra (Lignification) —rarrrrerássrs 
= qY T Trifrr fqfa # fafrra $: gr +T sat gtit Š, qr á zarz 
ftrt % = 8 qz qta <H KT zorsqt G gr ffe faefrrqr 


a 


` 


x 
| 





— * < 


(lignified) gt s88ft ë, ar ffi saq; g1ar gi ffi Cs wsr<, 


s< <rarafss =q 8 stfgə (complex) qari ë 1 “G qti 3; rc sar. 


#rsér (woody) ss=#l 8 qar sar g 1 fefiqwe gifs qra: eres fafa- 
qaq (thick-walled) sfe qa gif € 1 serft aq marc Ç, fip< st se % 
feš qrarzgz (permeable) 1 %#4 s-qgw_ Gq(ifeFrmq fefrrwa grdt 
Él sfaaqç wqef %a (vegetable fñbres) t fefsraq gi g, 
fq qa % a qəəy š aq e ea. fefrrae sag sr wife 
gar ë, rata 3 qti % s&< sr agar feq< <a š qara git e 1 
qar—(#) wufsz sufra we@z (acid anilne sulphate) wt 
Gfqsfa qaiqsw Gr faz fefkrr =Y £a diet (bright ycllow) 
< š*q( g, (g) efe wsamusf (acid phloroglucin) #r feqs 
fefiqs m št ere (violet red) <T šarë 1 (q) qëYz-fsra-amtdta 
(chlor-zinc-iodine) ##=#t qter sfaéfssq (stains) =<er ë 1 
(q) waR-frqas (Cutinization)—šrsr ar #8 març 3 qa€rsr, 
#aqfz+ q 42% ss aY sar s qafesisraq qa 81 aqfaa ta fu qia 
sr (waxy) Š! s =r=df gar qfaqi % wá (erar) š ma fifsqa s< 
ser é far arena (cuticle) #8W 81 we añfsrar Fafer mt ss 
š fsà stqrar= (impermeable) r #Yer st qTGT=q < BRarŠ 1 Ssar 
#T4 qI $ q Š sr š; sms (evaporation) s SFFfr Š 1 | 
(3) #safenraq (Suberization) —mifšsrar fafsr s nra; cafr wt 
safor (suberin) +ra* qami sar EY sar É 1 saferqq=s shr (cork) 
*Y #IFT8rai 8 gari kr ==r(#rsYürsm qafrqa (suberized) 
g 1 qf gs sdf (fatty) qar Š s< wz qyñrar Fafa Q 
Së % fe sqremea (impermeable) #< àr Š 1 wafea squfe+ T ër 
ift eafšr st së Š ater a <h8ar Š | a 5. 
. (w) wëwsdta qfçaqs (Mucilaginous Change)—S%8tr u 
H*TÇ % w9osdta (slimy) qar š ot q<% saq ë, fawpay sawa 
(mucilage) *g@% š, rë qrfr ƏY sa srasfq w<ar š, s< sq W 
S*esr GqarŠ áT q san (viscous) ward arar ë, SR6+ sq q< 
që *ëf< sar sšrü%q (horny) #f star É! wë Qaqa Ñ aÉ 
g! *%sq agar (Indian aloe) % wni qfent š wray wrar 4 
T STT š, (Sg Š TƏ(, qf $ wl, sedY aly< ša (Plantago) 


š sfrsit s< qYŠ at ater (Basella) ñ qfaqi sit< qT8eTsí 8 át səs 
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whtfret st 


Y<< nt T qr 961 xCTmrrce sr Dritq zre 
sycrq grsmre 1 s> t+fmracir qhqi fr rhre; qfeqi W sit qar arar ë 

(%) mËcáreea (Mineralization)—Tfast ffe 8 dTrar qrr< 
š rf nfaa (mineral crystals) qq ( mrí ë1 š qzrq 
w=fara< qYq # qz W Ér Zzqš Çrt art g3q <rumrs frargi * 
wet fal Sr Š sz nfsq (crystals) # =+ W *ifrrqr fafa s 
wt Yz mir qat Ét wr É) 84 ffet (silica) * ww s< 
fm wlz (calcium oxalate) $ rfsra sf ger q i fqfssr 
qr r qfaqi (qq qes qqv) # ayar W qrdr ár di #*Faram 
sr * sfmw sr qtdi 4 wqzamtqi x s arr Él SF zfafcrr 
sU Tš W, qH <s< W qhi st qfrqdi Q #feram *ráliz ws nfrára 
(crystalline) q $ #ç W qtqt qrrr É st gq< * TsƏ % Jar 
fz zar Š 

wafzrrç wati W sYz Tárrdr dari š aqfrrr fafa w<rsfz+r 
(chitin) + qar fr qfr ëpfr g st #gzre 9 fear g=at Ç 
fx st Trxfza sr451 8 fatiq s=q 99 qq 29 ë 1 


mfper=ieq (CELL INCLUSIONS) 


wr Tfsrrrsts +rrt gre # <rarafrg qfms rdfa2=rda (inclu- 
sions) F 681 qm TIT Ë 1 ST Tq (qa T< qesrrqdirŠl 
rrfsa as TA 4 wat T< fzqt sr sr Š t faz qr stri q> 
s< sufra 8 ü 1 ser s 582 qzrd qh #sraz=q t qiargre (nutrition) 
# eaf Ç, 3 fiq rq +< ë, siz Tg Gi sr š st fs Arazar $ sO 
tr Trm 8 ami az4nrce 3 sagar rq q=q qil 8 q sr Tri, 
sqiT (m) sf qr grefas qar (rcserve materials), (zr) mrae 
wr (sccretory products), (T) w#d qzrq (wastc products)! 

w. sifga mrt 2rdfra qard (Rescrvc Materials) —# w<rq sra- 
wz zrzr ff fr wari ë sz Zár * zrz= faqq qfsrrrqt g afra fra 
Kuru wq mrr< qta qar s= q sTrqz=q zre sq Trqrgr< * f=à qt 
qti 34; cq£rz $t <s K qqprfri wPrg 1 s. afer ard qhqi 8 
sir rr gt ë a s GH ard Tifsrrrz W fseqa (solution) 
g w W qmi str ü, ayz T qz Zpt = ñ sÜfqr <zzí Š 


sfqí qarql 8 sq3Tr wrre * (t) wefñizrgz, (2) Tmraíra qara 





kš42 steqf& srrea 
(nitrogenous materials) s< (3) sgr s< &@# qr q (fats and 


oils) š 


9, mráfaergs=z (Carbohydrates) 
š sz qard Z saa ss, grastsrq sr< aFaisr gIq g 1 =i ane. 


6555 fsrqq Fe q qr q ate sma qa 


T Fš sa š sql qea (charred) #+š g, s< w mrer War =+ star 
Ë! së wt ds wF Š Wrfr wrq qq m< Sg sq š s< Gri 
s <l wS kaeus s qt š fagz (soluble) Z, #lz= #ë 
së (imsoluble) i swrü<m (sugars) #t< g#few (imulin) faga 
ë s< sma waspi ahora se (starch)ë1 

(%) srë<(gç (Sugars)—qh W 4rqt sar<ç #@[ w<t qf sr 
gl sq Š ZmasnüqT sr swt (grape-sugar or glucose) 
fasqa< s<, sYz swarsuü<çt qt g#taq (cane-sugar or sucrose) 
Š zT s(z4T sÍ[< sT8=a< 3 rr sqfr Ë 1 Ztmr-arNk<r qaw qrarcr mrd- 
grsš= ë s< swt fruato sq $ =s 8 qFadi s qr srIš sr efaraori 
gTt gh Ç 1 wusšz #* gs =q shfsq qarat #t qerrar S z 
Sq fq št grmctarhsvr W s ë di * wg W sas qar 
wt $ =ç W gh Š sq q fg wë qag ssst W Të që sma 
sgt T< Të sfqaq< Tez, us: qfaqSa wrqfaerga=z, W qfralaa gt sar š, 
st< ë qr aTftrs sqa sa qf <aqrš l w uefç W sm< q qfrafse 
fat (C Q6ardl mmm <s Tha,O, š, sr< sa- 
s< 61 q4 C,,H,.O,, Š sç $ sq-4w % st sf, Wa 3 e-o % 
sif< səs (plum) # 44% Zrarxaë<çr eE Q 1 s< # te tu. 
s< 4a=ax q qo-q69, S81-3sS<T SIdY Ë 1 

EFRrsCü<T mt més (T'ests for Glucose)—(%) zrërr-sucr * 
fqews 8 q-a sš rs qeüz zr qfsar (copper sulphate) š fe t 
SrəT s< ss ara =tfees ser t fas 88 a= Fieqat sr aa fas 


*r ST s= #frər T gsm sms sa fseqq s) sarər sr qt qes" 


Ser <q ter s< goew šY er dr sar Š ! (q) Wigw wt Frems 
(Fehling*s solution) SW frere<q sW sari <qsə #rs r: 262 
T = šl-sTer Š 1 < 


garanG<r GT qm (Tests P: S S O) #* fwa 
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1. 81 l, 
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= e 
s 


a 721 
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mazer qt 


wt 4 qt q dx ñeqifor wz %: wr Sar, gl qq xm frzar wY 
Kram i fq qaw s< 

(q) wafex (Inulin; fq šə2)—Sfeq wr faaq suitarsgz ë 
siç first < T faza sragqt q <ear i wez st mf aç t ç mrrc 
Y srG<T T srrTÁt 3 az ste( Ç) 
wf (eur (Dahlia) #Y< eqt- 
fr *% wë wa qhi w sz 
qg (tuberous roots) W qm 
sm € i sfz šfegt w s= * 
wç; Gosnrge q Gen W < 
q o for at CY sf (ai q 
war < wt qY sa Yrsz safe 
serer< wfmára qi * e N fw yot—š8fam % wfraz wa Ñ 
wraifiq (precipitated ) dt +rar xf ura) 
ü w wz $ WY Za? W: wTe 
s Wamaq (section) Qar GÇ wwmcaf grec FrGerr frar arar ë 
rr sg % rit2-WYS Wayrt +T s< s< qas Qənprze; (strong alcohol) 
Wu sí < sm q gs4fgw san fear qr qar á 1 Temat zrqr zea 
< wafesc % qst falsa mf (crystals) fgrart š zrerz 3 sr smnrere 
fam gir Z, s< sd-fafsrea nfspa gara wa $ argrc $ fat ang a à 
wf wafrraz qhfcrar Cafe w< wm gt Š s< wañtardr mifzsrrr 
qg W s saf Q nfra arere S wa q2 Ghi ë fr % ws&rë 
sfcar 8 w chr g wf QY <š <rarafrr <s š sY nez 
Y, #ai£ (CG,H,,O.)n i 

wQma-—a safea fagaa, qa qatüratas fam % araq fqorar 
war É t 8 rem fq gg sTxaygl më) srañfrt fra sr q< qç 
art fafzree strpfte $ q=rzer str & qeq st ser É 1 

(%) wmez (Starch; fs 33q-8w)—1 w€ sfasq writarcgz Š 
s< Trk-qsk wrqi a ai $; et f faear ëv sami (fungi) wí #rer< 
wz st qYdi T rd qti Pre 1 Q qtš * wqaí Gá qi Q qti <rt 
š, Efiea ung seri 8 fasirq wf gir €Y qwrq(cercals) #r< sar<, 
srser (millcts) s#tfz s, st tre n % =a sita š, mz rr Tq 
ñr) saxaárdiqreres%feq araca ërt é dt qg üc T az 
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sar Š 1 Tuz w Pasa sr8r< % =Y8 Z : % Te < faqë Et s89 ë, =S:] 
8 q; qg, 9 qar ñ; *Qa-84 qierer<, qw z< al< tm T; Ta: 
asmar<, 38 3 3, qT m3fr-8ft fgqosgrar< (dumb-bell-shaped), ## 
qqisar š ərrafrér =ifaarai q 1 9 amar< W ft aza aa gt 8, qg W TƏ 


= Srarš 8 2 oo T[S[4 zŠ 15] š, s Pr ms (rhizome) S D< 





fq woo fra aos fas wow . (fam wsu 
qg Gs Üs qo6q——3Tə W srarcm sehe qml far 863— s 
sq st fam W6v m-—-—mrs( 3 Star C437sÉrt Tq _ 
q—< Ñ wskeftq qa l fq 368 @—a Ñ qa 
` sl @——sš Š Sqaq Tl 


Ç S SZ sq sasi W TTS Sra gI E, SS qq q st S S fuars- 
Taare s gmai fqaqarrarzg, sag sht q sas mai (leucoplasts) 


S“ Yow aasesaaqe s ws: 


gr<r sašfte (precipitated) ww Gw s4 Te ai 9 aš g Š 


si fs gferaai grer qfaqi q fafnq gia š wg sarr Rš qaqaq ë fs 
Sg ahql q ar qfaqiq qez, gtuar-ara<r W qar ë sir< saq samai ar efen- 
#9F8] ET<T së s9z qs%qu (starch synthesis) m=rs % s4fq Tt š 1 
` ST Š Tuz so T Qa fW X T< g q8Y < = te qeqt zar Yar ë fsraa 
ws (hilum) #8Q Z 1 6 *a % sç (origin) % %= =Y q3< 
@<eŠl qe arüal<fafrquqeatiat ga3% tara wr stan wakrza: 
SU gh 1 sqfq maq Tuz s gY zafra (stratified) wr=fs 
WIsre 1 srrfssreq=ssus arema aa qw SIT; T, QT sur 
m ss (eccentric) sz Z, s< sa š qeq % qr sz ezawgta 
*=q (concentrically) % sr gt sát £, sTW 8, TT, qz<, Wm; 
srçaga W arl S, qY Tuz m #Y gaqisiiw TT S3zEYq (concentric) 
2881 së mm qeq wqiay ass afra qr aT sN 
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wife qšto 


*r=r-s= qr qr sr ü sz a ST tam wq q85T ŠrTT Š SY 1 mares 
(simple) m +š sr ë 1 sTframar st qt St SN sarfusg war Zrq mz 
*T Tq sm ë s< gá saá ü qerr EP ë fs ari dt s= sqa srsiqwa 
(compound) *m £t ë 1 wWafr-rsfr rg r ker arm 8 fe úrt mm 
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E - 
fer wə% fem 255 

sgr fq 3ss--3r2 $ qz< mr Tama fzaa Ty Tífarm zre 

mi fg fer qË g fq səs—z7 T arama Tí qiaqa Í 

+T mÍ mrtsfra qar (Yr mtrayt ist TfmTt) 
Tr fz qí Z, 

(Ieucoplasts) *f qr #fgr m m+ mia a2t ur7im qar zt se 
az Š sq T $ T =T7 Tt Er ATI 3 314 Tt 2qT7 TT TRZ TIM 
s@'(T qrrq 1 iQ qz (rp 13 TZ Tri 4DROUTT( w frt rgar 
ë t fe cit Tmerr zr7r mifaq Z87244 TU TT Trr$er $ TfÜze 
38 sfrz ra syz Ë a qmTm n fa7t2 lir), fra ft ara T 
sr qm atra fra peq (fgs O.) 4 nar ft rrrmfrs vsa 
É frfzsta ayr=7qafza Yr qart C IL OO 1 HZ T> sqYe Gajet 
4 afrwq 21 rry osse. qTr Q' q cs merr q ¿02 y 
So-889, 37 sW7FtZ (aliowioot) # ee, #Ye arz S 1255 
wsez üp š 1 w. 
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q? qaq sisa 


qfzerr—amitsta fren š% arf fq sq < wz #ftet qt stat üT 
star É Ú < Y g< qfassa (reagent) #Y qiger T< frá<senai. 

(v) rstgssa (Glycogcn)—qg #*4# # qrar sr srgr sr 
#Grqferšz ë Fe (ycast) qr us ws Gas W aç dl. 
3 wssatç (dry weight) #r 46% WW 1 qg s= mf. 
qhi 3 +T qar sirar s< sg S saqraq š% roqr ë, sqfeaq qg 
sami sg oz (animal starch) t =gerr i w€ qñfasra. 
aYarar gen q ati % =ç W qr sr Él reTgGBpt us qz saf 
(amorphous) *%+ (powder) ë #t< s wf ñ fz ë! 


=qdtiSt fasma % qTq Sat <+ =Tst fe gu a< El Tra 1 TD <s 


< < qn EY star Š s< S=T G< w< f< qaz gl snn l wa 
<xramafs qa (GH, O,)n ë 1 i 


q. sTrgztssfa waq (Nitrogenous Materials) 

qiqi š fq araghadia qar, st fr sak ara š feà sqa # 
q Z, WT Tar< $; set 
slrz üfidt (fire g (Saqra 
aTY< Gfqr srze) 1 

(š) së (Proteins) 
— sÍe, Grafs=, arsgi- 
Siz ward = Sri <= 
S TId+T, TTšZTst+, STSSTsE+T, 
sir wr %w š 1 
gë ww W WqÑ dq 

xs s< wizor< t fear 81 

fq 362—as $š rs % wai q Q8q- size st gigas art 
<FC sor <rfgq %ë s= saji sdf OGC q HIT. 





War <q s 8 qTfrapr slt< Tes <q <q Q wq 
T ST@EFT sl sf š sir< didi * sr£tr< 





st aY saq wfs <raraËra <s w qarz ë st qedr 8: 
#TdqT—wo—wY9 ; 8TSSTSTq—S4Tm 60; s(Frdrsrq—q Ñ-qu% ; fTšZI4- 
q<-29 ; q=qg—-o.9, s< Twiepra—o v | ü 
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wtfret qt%< 
# art mrre x: qirt qm wG ËY wr Ó ro qË W fasq ë, 
W@frír sfurhr sfaesq w, we wira Fresa (salinc solution) 
$ fam g, Pfrt S ma mq sarsi aa url 9 fapa gy BY Er 
Wa st 4 Tri sfrz nra W qr ar š, nfrq (fseri afz š zar Q) 
St # sa s rizar S s< qferrr afra srl W freyzm Tit qta 
SUYÇ1 wf ur gu fax qriri +í wt wT st wé $; dr 8 wqarÍrr 
s =firg zrat sí mrt sar ë, Qeq<rr wet (alcuronc grain; fç 368) 
É mag kqj sar ae mh YYTsja 
3 wF nÜrq çs wm ren ë fame mhmaqot (crystalloid) rt 
š, s< ms: (pr fix wna ëptr ë fsergt nfewra (globoid) sz ë 
wfsrarw4 wr qr ayq $ qY 2 W feazs grarš sYe Se mgfr Sira Pr raz: 
gr Ër sat act wa š qrar qr ë s< Fena siç taifa 
s yer qrez (double phosphate) É! G#gšérr *w% W wfararg 
s=fr< afer =rzt qt qr st L Š me <a š qa qt qe Y safirq: t Ç( may 
Š qt rr Tr sr gYTri it Qapdrrww arcu fn uyre i sq3 ner 
i; rq gt É qY qa UZ gYt Š, 49 z< SE; Bfrt dara (olly) 4rdi 
W, ## ce K, t mrt qË 2zrgre s CPC “rq <rgü (fatty sccds) 
S rz wp 4Y#Ü 9 StZY4 st 3furr rfusa Er €, s*=rw<=nd sa $ o, 
Yr, ñg í 12% NË, Bf sdsG6ft 3: qra t 369 TtZrt at mrt g rir 
wA SwrfrTni rw % qtqi % mita <r(( š Tr sY mrt err gr GFir 
Ë fzasñi Fg q3Yq dYq1 g, gzra<enq rsi q qw Epi gp É) sirardra 
(soybcan) g va-ve% 7ET+ gr Ë 
wQ — (r) #ttqier< (aeaa SZ q Sre aY g< <q Sor Š ( 
(a) faz wt ntredw (NMiillon's rceagent) Wrënt * mraq qz 
Seq (precipitate) 2 ë st sar q< mzüsr sv W qç wr 
É (w) TWY4 w Przy ú sfz qifeeg nrzr wr fam af upa 
3 fst sq siíz gmt qtz 9 qfzat (copper sulphate) € farasr 
Y z q rrt wm q z qmat <q qt gt rir Š Xt Gq a< qz afre 
Tq üt wr š (wtËgtz mfafemt, biuret rcaction)i 
(3) Wfzat fer (Amino-compounds)—8f+8t gr g< Gara 
*TrsZtx4tq rtr qxrql S qq mrqr<er aYyrg ë Yz qfrrt <a W fas 
wet 231 Wq1qis: pit (growing) wrii qq # qà atr 
š s< maç stri 8 q xai w T06FGC qt sTw% (translocationy 
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K. 
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k £ z: ¿, 52" yama um Su PSS SSS a as a Sa SEP asa —— Z= =a = 1 r. pass wa 
z” "á 127 ; š G LS s. 34 F; : - 2.1 a. asa PET Sasa —sceso sasa. ` = 
i: 2] - 
Zum ep. 
qe #reqft sea s 
- A: < L üz is 
Tq Star é qt di Qar sç CITY sz H. 44% sm Š l 1 =F 
Qiz=r alY< Gfqdi ars 844 Sali = s< ste g:srat q< sfraz=r qg sz 
tar š, s< qg T< š qard =ffa<o < fq sr Z, sfes TIZr+ % firma 
W q qrefrqs sasam gl sq GIF, greslsra, sTFFSTSI4, qTSZIsf4 <Z8T . 
š, s< fufeza (cystine) +T Gfast sz 8 Teqse sr <gerša . 
38. wa a< 8 wqt ás (Fats and Oils) . 
sgr s< də = qr sf nar Ç st qdi 8 qar sar i sHfae 5 
#Yfrarai % sirazeq 8 š Wir Tiesrqi (globules) # =ç # fsəš | hua 


81 weqiuraqi ú š dri #Y< wš q faqq =ç X Taqa <a Z, Seq soga. 
rsi s< wl S qga-sa qar ghi Sl wara S W #mriq, resis 
Wai qi88rsa gra ë, Sea grssts siYz siasa =a sr sqa T adi 
gT4 fa sqa í 3 qr q Ste 81 wq aadtsa =r saqra s6far2z h t<. 
W Warmi enr i sqWg masmi šq afsqš,süÑa 

S<, saran. s< qƏifeuq W faga Š L s SY qg =a Qastaes W 





fg Z, saracura qÇ8 sr ei sh" ss sr, str w=si (fatty . s: 
il o. acids) s< fissa w, erzqsr (Npase) Tr Qari sY.sqfeaft | Wm; 
SS sa. ss9fq (synthesized) gf š í š <q qarq; sata <s ses Ou425; 
s< Res, sas ar fat Ç mrifersš= (wa<rslrz nez) Wasa àQ Wetan va, 
Wasqqqi qfqe qaq Ç fa sat sga arun nra S qia <adt Š 1 sia kus: 
St r faza. (decomposition) #isr Š Y ST s#fsq ss =r ss 262 
(Bberation) #tár ë #t< sZ =s srazs gC<r TT T< S sŠ wc gee >. 
š feq wdtq gtfr ea s *r gra sizə; sr< fsesrérq Š qr áY #Tztr . Š Rumy 
(lipase)#Ars G=8rsmerer gari shar qararan ara (temperature) J wm 
9< wq sagar q xg Z, de (oils) swemt t QY S qarummnq  - | G< 
S% % <q q fireqrd i Še SY wmrc % gW š, sak qç (Gxed) n O | C Ñunoha 
stareqsñls (non-volatile), s## #q< sdi Pisar s star Š, #Y< dq és ka: m 
(essential oil) sr smqt (volatile) = (sà qu qq3)i ` : Š rh 
Sa š qg8 S QS WF qrdq q Ñ@ S Q= qar, <a wš, | Sms 
88 (lubrication), sert % mr ai Z, zafeq R ama Re Blas, 
# sqgš Kas š, Sarg<mid *Tif<ae wr š, sS G Qš, w = Ë) w 
š, fss *t WS, TmGst sr W=@, sgëdY wr š, fast =r 8, wGN . — 
ST S%, semnfzi. š s V Ë 
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wifmm ət 


wtaa—(r) s=lfraw zea (Osmic acid) i= s Tre w< kat š 
(q) Ws##3z (ú. Werfrt) wz Qstore Drrqar s eTw Xx mí 
w vara 





iri st $rat 
I! 
Š WERKE. | 
wifarssa Trszra4ra zm Ç mraz aásm 
Í . š 
fasw #fasa —Tra_ (sÍrra< saa, 
Ku2u muti pas Ta qi W) szrzç 


We gmra6q | SER, set Ñ O mer ç dr š keqtr wa 


$t raga | TW nn | a s 
| mq4aq, qr q —Qfsadt hf: (Faza, qh 


w4fea,šfeqr o — —ieehri pati qk) š qr sr arz) 
gtñssra, mara t 


- t, Gre qq (Sccretory Products) š mq wz mis 
& ft sirazeq zre fifra dr gir ë, Sfrr sak zre sq qTrqrere 
s< qf * fe saqh dr Pra ari St 09 3 ga fr 3 Tü Ë 
YT tT q qq Prerfefrra ë : 

(t) nÍewt qr Gzarçq (Enzymcs)— š fa3q arszrrine qrrq 
ë r drrzeq zrer mtfer frà are Ë) umma ser qrar +rrer 
(digestive agents) wr & € weərTTrd sfayq dyfrar Yr fra Trar 
Ë; szrgəu mer et sr<r W qrmar, sç sfzər dhfrrr zr mz= qYhrr 
s <a Š, gzrg eat s< TY Tr42T-yrraipirez tz qta n qz=ati 

(q) <s zs (Colouring Matters)—#s#4* rt ¿+u # qizfem 
(chlorophyll) #t< #+=irqrqfs+ (anthocvanin) "” (2 qq 81 
qaTafer sfurac qFaqr W qrar srrr š tr zuarntt T mrefsqpyr 
Ë) str src mee 3% mra q<arq qmzirg rttr q fat gerëi 
G =qtqmatrr ag W qrqt 3: Tl T faqaq T erna n dYr zake <q e 
feq qereznr 8 (RFQ qegvoe) i 
. (3) wrGç (Ncectar)=—qg4 # w taqa tuTTrSr qr sf Z 
< f; 4 TYyZi 2 arrtÍqa rr $ Yi urea snfqr ama gr sx 


| 
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Rq 


Ta t qr š sY< wz4rsmas '(incidentally) v£ w % gt 
% Š q<rq mall @ Š sa g (afaq q<nrq, qes Çu) 1 

T, sqsú qarí (Waste Products)—z8 sfde % sr qrdl 
š qr sr 4 W 4rqr szr< *% qaq qfrafeq ë sI sYageq $; faedr 


srfqq Z FF sk g 1 3 qari S+ 4TFqt rsrç š <s (construc- 
tive) s< fawzares (destructive) qfçaq4i % qfcçarg sa8q s 
sm 8 s qq $ w<< š wsfzq W <q €l sqfeq sql Wa6 
sqa (by-products) Tritt sr ë i sf qYiqi q wš waqtaq gafa 
(excretory system) <£ #gtdr, ggfeq 2 sq qarq gt (bark), 
q<rfr qfaqi, qg ara (wood) s< zg famiw mifsrarai 8, sfragen Y 
T=eurfrear % sqa % Z<, cafaq gr Pr gl Sq Wart së ST sens 
(excretions) Trí qw g 1 8 sl W#srç W gl qsi g; (q) srqrš=lsrdra. 
(non-nitrogenous) s#f< (q) +TrzZts+tr (nitrogenous) 


(%) sgZ1efraq (Non-nitrogenous) 
(%) #Ër€ (Tannins]—4q sfz@ saYfrar (complex com- 
sr tas pounds) # fgqqsir (heterogenous) gg ë s qY W fazar< 
Us Š afc qi q qhql *% em was wq g, qr St wgrer qaa 
ie. % fren s ar shfasrq % Q sag š, shÑËrer < Ç far 
š (dissolved) < qi š gYfaar fafendi g fr az sr: gg Tq SW 
S$, s Sre s< szqz=r6s qr gesrss (heart-wood) # w4< zrat š 
q (š TŠ qrg<rár qfeqi q s< qzq W m= wi 3 2 r+ =ra Tra 
Hale sW-WW ws qsarë fr rra 8 sr g s< % Zrerr-sras< 
s< sq qarqt W qfcafqa šV sr, 4 gz wt ga (chebulic 
myrobalan), sëš#r (beleric myrobalan) šñt< siqər (emblic 
S myrobalan), s=fz $ sf qrar Ç qn sms saa qfaqi g 
saq 1 sfasa šR6rerar é, qurqw at qt (galls) $ qu $ 6u9/ SF 
šf Tri e NYuqs w=rç wršfr 2, a< (Acacia catechu) 
$ SF428rS6 qí €CPrGS Š wIcq Fat star Š, a< sqrër Š sr qar strar ë 
Ef G*$ ger qr aler (bitter) qgíq Z, s< zafəà War TT a< gg, 
q8sU arz srzar asarararerghrši s sq faqzfqa (aseptic) 
š, said q<pat wal slr< sl š: sm S w<fiqa xg Š l rq aY 





` 





saa (vital) *i # wq 4šl %% s< + % same grç We 


K w2 Sasa saad speaker kas, san ea 
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ste qq 


sfeqftr res wt m5r<z ate Frrrg sar ift Ë SFrr t fafr era š, 
SG ë wasi $ wrq Drare< 9 tardt qari 6 rq amy gi š srirreht 
(tanning) wqF( 91% qY wari qt q qç qY Prgr Ç vr xt 
š 33% iqfaq) q r gan fca aCrš a 

qQWq—((r) sgt W saa, 48% $fcs warerçz (Fferric chloride) 
& wt 8 #ftsr-zrst Gr ba š (sg T wrsqr kar siz 3: qr H Tt qz t 
SIT TPT T£ Sr Ë 1 qq TW ntaq Zt Ti 8TF € qr $: T> q: qTT 
ZY rt fgqt S greer Err ë i) (zt) t Df qz (chromic acid) zr 
qz fam wet % qr qeq qe cT RA É 1 . 

(q) sq &# (Esscntial Oils)]—T atqaire 88 ü Ye au qf 
(oil glands) #qprç qÉ<qqt( 2 qr ser ë 1 srrpre, ami dz, 
fray faza (Cymbopogon citratus), 83 (Eucalyblus), 
we mY qFaqí, sYç úqçr, dig st sqTprt $: ww š; lezt W st 
qr fax fern ex à % m< 82 wËqqr (oll glands) ëí # ` ! 
qg Y qi $ qel 9 zñl g yr qm wrr Š, 38 qesrt, sia, weqrfçr I 
4, Gt %əfl #r qasq T q qr më m Qi % re er É 1 š kz, 
=e Wet (Fatty oils) # š qrit q fg ë, qz #t <rmafirr car 8 
ste xgtamqdredr ii 3 qü macet sYeqrár urer 
s= qqtzarz st sr, qreqdre Er # =ren nra qtqt t wt (dis- 
tillatíion) t fsqt gr<r qr fgà sr area, sa fig fem< a (fixed oils) 
Sr wq (pressure) # great frt wt get ë 1 mir Ssí * wqrr 
š f €qz, 02, weqrfz £ art Q eo g sYç *% WY mit <ç 
q Qaüi (tests) š: qfewra qar r Ç (r$ #Fqa)4 Q Qan T 
fax g, SFra feaç he fasq qqr qa sqruafer mesq k ezntq qoÁ (q 
Ew 1 GW UW oumae as,drq w(Q8, qf rttr, Sht sr hm 
(clove oil), Sàrz< xt à# (lavender oil), s= sr 8 (sandal- s Y 
wood oil), qtçz xt z (thyme oil), sarfz ë 1 

(3) wata ar Faz (Resins)——qz sfurat qr ge (conifers) 
S erojis rara) mal8aq festa fat ratar afra 2 
(resin ducts) r2rË +, wxh rr cr šu qaq ë sr qrft q afasrq : ) 
š Sfra Gusae, areq siz ferfzz 3 fsa Ç sr Q wq (wTs) 8 
sts <a ë SY Sw trr sYç =arfqea (durability) z£ wrft É + à 
wet tr #roirr sr çz6 udrq Per zgar ë st gmt (distillation) ` 
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Se. 












3 Yana sqis 
WYTARRESAMUSW Ska Nl na 348121; 
K L'IRANIKAE s: : 


qq ` sf sme 


s fsar % atq fat sr qar Š, s< sraalq (residue) Wr sa=ë qar 
<€ sm Š! : M A : 
(x) sifz (Gums)—Tiga fsfirq arc $ qisqi S qar É 1 š Gesmiess 
šW afaga 8 SF qFEfi q faoaga qrifrq sres g< š sed wo sq ë sic 
u saq (viscous) $s qt g 1 # š qodr qraqi f qT ST Ë 3IFZ TTrIT 
HeTe S Eh ç Qafar Wr (Acacia senggal) % #š sarqrç 
wq $ qa far % =eq $ f qi aq gl " 
(w) #ËBr af (Mineral CGrystals)—sTqr wer< % qfsrg, 
fufesr (silica), *fegqa #rdhig s< #femma sisW%z (calcium 
oxalate) % gq 81 % qr far Ter ar faar fafa g qta sí 
ë, wq W #*Fem stnz SW sfrq afahr gt g aYç fafra qat 
š fazer eq q qfea gia Za — i ohpsaP : 
(*) fgF=wt (Silica) #Yfrsr fafs š sr qY qqšY (imcrustation) 
š; eq # qr sg satfsse (embedded) <gf 8, murai 2 qfssi siy< 
sfsases (Eguisetum) š fufear wfsq< qrir sm é: qg * 
s q sqsq eq, <š (rye) % s # wo s< vfrasheq q Sq, 
fafssr gir š a | | 0519 
(z) Wfem mseiqe (Calcium carbonate)—-—# tti, faiqs< 
ID. wç % h aY qfeaqi st aracasr (epidermis) # #fesqm =rifšz sen. 
r aral % qsr $ =q š qat arar Ë, 
Ë ' SSSOSOSSSSSSSSS==z q % qr ssafes fafsr si set 


sP 9 9 UP, qasaq araq arale fra <edy 


5 SSS g s< <= += š; srüi sç Ən 
x 








AS 4 — = = T. sp71 s, IT - 3; Tx 










SIT SY ST ë s< Gar mát gtar É 
fsabtç r Tsər qeq 3 ezer Š, 
#*feqaa_ ade wr nfdia qr 
| ' ñfaatsa (cystolith; fs ew) 
gËnrqfrri f aesq—wç W wr š) sYframaem s< 

9 s qefr $ qhfummql — Q= (Acanthaceae) We %, 
Pathu a SAN b€ L, 8 #š Thital qfaia qti qr 
(q) ds mat (Calcium oxalate), +T+T Wr< %: frt" 
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te 





" 
“<, 








Gr ST qTrer sss qTig, sr<st Tie (gum-arabic) qrer gtar g 1 ` Ti. 


 #iqdfae % gN2-Ət2 afurqi % çs 
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ua s8š 


Wu Ña: 


lu) ga ç, 
ü SR SNI 

Ba 
Ephano<rysral 
[tommon 92 


qi, s 
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[ay sale) 
(9) kini Ç 
# : 


(z) 
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qq< s8afs ztr(zx 


s sr sü gq ss < m GT8f< se 
wë RTrz: uz qrqq (emulsion) ë ` qaq a T< # < 
xe Š 1 tr qari q srh<r, quz s (#erər< qr fruegrerz), 


miërr s< ú= wq: qü sr Z, qat 484 qaq S qiz, sqwsiq, Fr, 


qwertz, <<, wenfz qrarza frees gl safe W Sw wq, 
G= s< str: gg faqw qar s 
< šI smar< wt sm wq qL Gl 
=rq4q: që qiqrar<, qrágí #% w<T s< 
q<prdr idi s< siqsi % <a saq S 
srafaq Z1 sTafr< nta: qWü< < efear, 
ss Tüurz, dhe, mzzgw, Tarç WR<, 
Tmsar (Euphorbia) seafš 8, qt *3ft- 
gf <t (dret, +qrüfr ar er), 49 
qY=qr, scd=r ze 4, 3( qft=63dr qráY 
š ! s T< t, 83% Ser q, Star ë 1 

W qr qç % #feqqto Co) mmifes gz (Organic Acids) 
P s8e naa — fas shifaqrq asa nfafsar Traft 
Ë 1 ww =e ws mía se drdi 
T qr TatÇ $ G*rifre se qr st g, Sarg<rd STSi, srFrarg 
s< s< $ =rëfes s= (tartaric acid), #tz, +r&fr, s=üts<r, =< 
š fufzs seg (citric acid), #Z( qt (Oxalis) #t< sFrgt_qres 
(Rumex) š w(TI8fes ww (oxalc acid), s< st s< uraqa 
(Bryophyllum) t qferdi s< qg€ 


wfs Tforgqa 


faqa 33 —cqTst $ sro Sre 


F ipisca 


ë (afaa fas voc-q)1 l. 
WT Tad. 


# ws w9l T few sizə; (malic ! 


— An AA x<. "°... 
> ` ' 
gs ... 
£ 
: sS 28 


ida0n 
[mcotine), 2 
[allin], F: 
Sai [1 L 
(aturt) st: 
gq: C Bš l 


(FOR 
QH Yt sasa 


SY š 
q TT sari 
& 


W = = 


2 


3 


EUEsI qa, a: 
TIKI CIESe2 (ua 

(t) wasi 
ff; 


RES semi 
PIR3EQIYci Im 
(direct md 

makam 1 
IEE . t; 


Ñ gÉ kikppr En 


acid) w sq g “88 š wS st, rqa s==Q we wt, szt sat< 70% [too 
< qe dr sqfeafr 3 are | : s. 
q. wWršersírr (Nitrogenous) (ud) a an 
Qəsrəmz (Alkaloids)— #=#t Trsetslaq qarq ë s< së qd Eeaimj 
% wi q ai Š wršfw: segi % ara fa gà qà qh Š Sq gaz "a .À 
.: safaa wear dar Š s< sr W sË qara rd Qaqa srü hugg TRT, 
z š, fq qfa=a< fra Ətq qar g, s qt # arfqëw Z ar ga Ta fas Kisa 
Z, Sfsq Qoqhas Ç sar a faba i qi 3 qr sr at qos S ƏT< u sal 
Qawana ë, fq q 38 Tasa gt fsqrsrasarë 1 fa=ətar (Cinchona) SRI [el ' 
f I Ran, 
4 


` 


) wmireqr (Prophasc)— Tizzqt st qi mast qia sia L: 


whTer qq 


w frfiq (quinine) s< fazatfrr (cinchonince); #=qrs: t Fratfer 
(micotinc), $t í micérr (morphinc), *IsYr sY< wrz W sgr 
(caffeinc), w*rer (nux-vomica) # ftz=frr (strychninc), ü@Zrqr 
šerërat (Atropa belladmna) % @çrita (atropinc), T< # wyfcr 
(daturinc), fr faq (Solanum dulcamara) % qf (solaninc), 
srfz-aríz gr É 1 
+í Yfseralf r For 
(FORMATION OF NEV CELLS) 

dr zat ST G+ if t: eq Ñ sqrCaer <i ü 1 z frarfza gre 
St wmtfirrrç qanfr št šq St f< frarfxa Qrf š sY< qç muq wari 
xet É sq dF ste Yer T4Yr sq wr N+ wm W qe* ars 
firurfsr Ért Ë, s< fs; rara $; qoara s(zrrr qt Fararaa grar ë 1 
s< sr ás frfurqt g fza9%e ərayar< sht T 8 mfsrara dr ë 1 

(t) wa[fme6 qyfsnafarazt (Somatic Ccll Division) —#Z fr 
Taaraa fst grer qY $: Tra ur erayç st faqra grat ë T+rfza; s:yfsrgsr 
Tara wwe WwG% nr qtsrFr mr fqqrsa, fs9ay ta-fanraq 
wt nazir (mitosis or karyokincsis) sr (Qa +Trfaerq fava 
(indirect nuclear division) +š ë, sz mifsrqsTzzq (cytoplasm) 
sr fars, fat geq-aqfcenfa (cytokincsis) *z* š, wfesfea É 1 

waf (Mitosis]|—t mr T 
+Trfs; (fs 3⁄v r) w£ qfze qferddi 
W wfimmc we Š fr qena qe 
arm (root-tip) #tç r= sr (stcm- 
tip) * fraq wrrç t ferc fr& qq 
(fixed) s< sfw<fze (staincd) mršt 
(sections) zr<r frar sr arar t <s 
qferdqi S srce sem Š: Qaireqr 
qr HY (prophase); mrtrqrreqr qr 
s#zrt;q (metaphasc), qçqrreq qt Q+r- 
$ (anaphasc) #t< seragam ar qa-fearari fr qaes— 
ë= (tclophase)i sqrqadr Ër t 
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4 








qq¿ sq se 


£ qm aisrafeqrre ghi r ss gaa hitáta (chro- 


mosome) *zq g (@)1 “Tg, Fraga e= ar, sqa IË 
=ç š #ozfeq <q Sl Tel qw gw wsšcqqa: (Iongitudinally) 
SYg<r gtar ë s< gw št sq, fs atfa= ar smtafze (chromatid) 
*@ š, TŠ erarš q us Zat W faqis <gq gl qwmaq +tfsrata TIT 
Wq gt g 1 QWaTW qatacar sars< SYdr ë SY Tura sq == ST =< 
šq ë s< qis sg8 Tie gs € (q), sqa ateq arar (double) 
qq çqsz ër str ë 1 sss (chromatids) #Y ww%ar qier w 


sa-faqrsq—faa 32v #—w—aasar 1 


s< < qY 329 Š s< qi2 2 ash QYS qi sS-WW qqtqeqr qr 
ë Wed qw S srü sç ws. Twmgpfia (chromosomal) sar aY 
ST gf Y sr Š s< sr ( chromatids) ss# +z qrg-qrs 
#*sfeq št st (q) 1 srava w fsx< F8a Sg Tanqa š ge far 
sfa<fq awr st Qs (constrictions)' fzerš 972 3 qta 
was (attachment regions) É fray qGqs qr WzƏlfra< (centro- 
mere) #*#% ë! sm-qt(q$ say srfrésr sia (staining power) 
st šq š s< wil =ç W =c Y sy Él 4 +Tse sfes queraz 
qç š S<= srə ssear,arafa nuqracar zT Wzrsr (metaphase) 
S ər e ë .. i : 
TWsaraesqr zT ñaerasr (Metaphase)—Trfsrër fissəy Tae ZY sár 
ë six ws qat saa (spimdle-like) =, fst sufa 83 (nuclear 
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q fatss Id 

fudaà "+ 

CET u 
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KAsa 2 
t: ara 








PEA naa saq 400— Wa abiottsesi ce. MS 2 Sona =s 


balsa 532 


spindle) wë Š, q+ wq š (#)i w€ sma: fent (bipolar) 
En £ #fea wg wari # <gndr z wend gm r G£ % s< 
(origin) *í far qqa rz d wz qia: #T(ÍËqaq < t q wr š, 
w, s€ Tfrérq fast % ara St faqéa tir #ifdi % =+ š sta 
ë 8, 8 nm qm wwe sqa fases sq fera QY wr Ç s(< 
s€ (spindle) sTfsrfra naq x qa ` 
š) mqm r %* qmeq qgag (cquato- 
rial plane) # t< ai ë s< qar üz 
wm W famps qwqamgq < Š sq 
azar Š sat qg8 NTT-qTt sT qI Ç 1 
meta anda $ qr % Wegifmrz 8 tQ sTqer 
mç (extensions), fr w+qer x 
(wractile fibres) *Z@t ë, #rfréra 
q W ar<qr< faqaq mi SY sqrç qaq ë 1 
SQ ar as eqrdrz faiq $ fea mm 
s sqmar ffe qrir š s< wç ws wq-fsrarst 
wamra. sa (even) 8 Š, sie anma az fa a¿v g—wvarsaru 
qr fzqfra (diploid) % #rüfrt Cr sr št moi Y sert 
fra-fna g ait £ SF gq qr qen ae 1 
q=qraeat st aarëq (Anaphasc)—eqraeq $ sa # seis sd- 
Wq *% sg * Weqe qr get aY 
nfapda (repel) +é gà swdra ü š 
% qe wt # qaq Érr€ ada Aq 
NI AA. (tractile fibres) *% xr W grez <Y 
Wil. S= fare war t s< sma< Qnr ë (s) 4 
i 1 shr st qË esa. 3fceç (autono- 
mous) gr š 1 s#% sf * wre s 
#rF3šre qar qd s Š) We sm 
geç qw ç ü se üU QG 91 Ë 
f ias gt serat Š siz oas sat $ dri 
88 (sets) * qsf qwsa<q (separation) 
3 sarqa ser É 1 
Sesar ar #št44 (Telophase]—Tq* t # ssrr (st aa ! 








=-faaraq 1 
fqx xé s—Tsarq=nt 1 





z "a Aw. Z 
Á bo: 






aa a s $) ses sg (close group) =ë ë (g)! Q$ 
añ sr#ára ƏYRrat asa gY srdr ë s< saq Turqa Š <aTŠL 3T< gs sTTfatta 
fsreë qa sát ë (sr) 1 g Toa % fases fazgsti q< gat Tra fp< 
gs T (spindle body) #Y< #t8r<ç == q 


š fear wq wQ gl 


wu-fawrr fqa ae 8—s—_searacar i 

syfzas- (matrix) fresr gt sir gl ws Q (as Q f< % sTafza 
EU HT < f< š gfaqta<ç ét sar é s< mela qf 
arerc d qg gar ë (g)1 s sqrq=safr aagar (metabolic stage) 
š asr ser ë 4 s Frqrsrq % fez qar s< ë 1 

gsm-qfzads (Cytokinesis) qt =tfsrar-zeq =r fsrarsra atr< smfcar 
fafe st faqim—sa< #%ë qaq W zeq-afcadq srafqs sgt wr 
faqa <erëi mmf gsq st Frarsiq g+ 
ffi 8 w fat wa š gt waq: qen- 
sta waw (equatorial region) # +š 
sitísrar Pf š qaq, ar #staraaor (farrow- 
ing) sq mifamr ger * fax (clea- 
vage) %1 wgé@Y ff =Y mwfsrar-qafe- 
(cell-plate) fafir *eq g sit< =#f firarsra 
(vegetative division) # sTrr=: gl 
gl q€ Wm: sarsarqe sr Sərt š 
aT gt Š Sa ws qm səs š 
s SS9hf S Ces sha: srrarfza 
(deposited) gç Z s< g< ér š ar 








SwT-faqisri 4 
fq 3 =T—zəw-qFoqda 1 








< ° < awaspa aa apas Q + “<= 
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wr Tít Y rrqÍzpr grrz me wr frest qar 8, s< əifrrrzat xt 
sgr Tr Tfsrrrqi W frarfar wa gr ë (g) i francos (furrowing) 
wr fafr s r sfrərar q<raq Tr 8 q<rt =í %; fsrqT $: maa fzerË 
wr ë, qrmrz=r (cctoplast) # s= (constriction) wr ñr 
(furrows) fzwr£ zfr £ wY< š wq; wxc í wm qr š s< 
w'fsrrr-zer st St Ti 8 frarfaet < gr š 1 

*zta (Importancc)—r #if+raT+ T se ST tZeT T aT 5 
ë fe Trfsrtra faqat 5 mer afz= fafw 8 Terri % araqq Sri arfsrgi T 
Tat = S war (apportioncd) Érf š sY< ws fq stara 
=mfrrm (daughter nuclei) Tzrërr =t W (qualitatively) s 
Tre =ç Š (quantitatively) wrír Tre * Gam gr gi 
Tisa drama Yi * arz ger š sz fr Srqi sar mfart q Tear 
wzrq (chromosomal substance) #Trrç =ç # z #rrë waf mw 
sf: 3; sor er ST ST SUY É 1 

(R) = rra sr Wr far (Mceiosis or Reduction Division; 





#=nhpr 1 fp 34 —qraq mima T3T<rq1—T, TE, *1, ram, T, sawi; 
w, zqm; r, zç sferrg; s, qrarq=a; C, qçr4=ar; +, sq=eqrq=ar A 





"2, — 


= ks. 












(das anapqpy yaq saat s, 
=s 
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z __ a aan; fam serai< š sdn 4¿¿¿ s ardgrarq 
o aY u= sfze faftr xT NH Z, raq s< fafu š sq 
gà =< qaa 8 qmgali ah sea atr d ad 6 (m)! sr sar F 8 
q š Qa qaqa (qn) ç St sale B ESQKI (daughter) qË # 
Sa s ERA saa fam fra sFr4 tar ë ST STT q> Š sS q 
=Y re fars gar é 1 #T SF T ST] T< qr T RT4T tre 
<a wm (fusion) s< frdssst qr quas (zygote) * q4Tqt Ç, 
fair matsaa a=8pq = Fara Star É 1 qÍ zat Š Tai Y sal Él 


Sr fgq=w 32u q—wm sta 

s, q3ra=ar ; sr, s=zraeqr; z, qgqTqe4T; S aT=eqTe=aT 1 
s= gr fsasfY f ssh sr (parents) # S s= 8 Tual =Y sent 
ars 81 sttqT 7 TY <= sf a= “ll SS qe<çasq q=qrT 


=, fafsra V. S a (type. gT stTdr, =i Tora 
sama + si qam. ° qr qr<a (tran: : 
mission) '= 1 ie 


` Si q fs; 


+ 








gmeations) i 
Ela y) š 
qaña (ana 
1 ms: 
Kuda ta, 
q (qon 
š saña 
sima 
š T <t, 


QQ an 
Wema 
Yami 
Yaz. 
qis 
Wà 
s m; 
q Ë 
T Ës8 
Ta: % 


Inia. 


wife ` F kki 


fig sr Ert £ gre srifmr (haploid) Zrr £ (n) mr Pria * 
qz 41 f 41 (zygote) 3 zs mei #r sizzat pit ŠI xq [n q- n 
=2n) 1 Y= sr 3: qYqi s fssš qrir mzrercz (alternation of 
generations) #£rf Š =$ mr = sas Ër ü wq fr qr sqa 
rtr Š qaqaq qt ñ3r2rerzz (gamctophytc) sqzst # zT wzəat 
É, wára. Sra apr sifrr1 (spore-mother cc1l) # #rzr= (sporc) 
m friz qr wr farri fr mat qhqI S afra Fri + sa 
qrqrr at fer (zygote) * 2qTrw saq rr ë 1 

(2) wfs sgfcarza ( Amitosis) qr zz mera frarzz (Direct 
Nuclear Division) —% wwrrz * frarzr 8 Tisr zə zz sc 
#úd%s (clongatcd) #rir É sz sa gs sf£s4 (constricuon) 
rrt Z, waq qz št qt ar frafz qç qar gt =a Š, siç sr 5 
zz TfrafargU qmi rmnsrresigrarfr qr # sq: sarre t 
xr Št Ë 1 qt tq Ërq fraTrga *: arz s-irrrr stara Št arar 
š Yx dt ft t Trai fira hit ir qhi, 35 qarst (algac) f< 
wi (fungi) # =qfq #fgrarsa ararsaa. ÉrmE r ss 8 qr 
š qerr *frrsisi š sr fs frgra (degencration) % rz fe 
fara wy Š xq mtrz +q faaraa ZP qr sq Š) 

(v) swa-eYfrreq soqta (Free Ccll Formation ; fr 2¿*)— 
sqa fera ficarzx=+ (indirect nuclear division) *r #zr=rz ë 
zz q<nr Trfger< firara S ss qr sf fa ë fr Tfas; £: rara 5; 


se qz r *Filirrr fst *T rais LWZ 
st Emir 1 ST qTrZx 8 #wqTrz *T8- =S 2 





firarat $ qfeerrq zara nr Ttfsrrr 
š wzrz qr 8 mat aa ar š 1 
#rfari * rara 87 wr qr t arz, 
#T'frrrr x= zz rg + qrü gr 
crfrr gt ar É sr s= ATrfar 
3 rir qre mr sñgrr fsfrt +r 
frmiç €rm ë wie fafrqi 
wç fui mr sr W qat sr 
wm qqTr Ë 3reriTr çZ rm few vas — irt e sfrzda T 
frafar sr (Gifarrrai st sTiqz sgr #ifrrr rira 
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` qeq sr 


qq9r Š) wr, sat fst w( qia qq se, sf fafir K:1 
qqqr ë 1 | 
(5) ww<wa8 (Budding; fas 826) s€ #frse (yeast) RT6 qa- 
Tr Ga q fars gar ss qa g mirar aqa wr< š sT< ws 
wr sf qg sed (outgerowths) s+ár g 1° sss sera Taras 
(saf aRrarsa) gre Ffsra g< qY 8 fauifeq (splits) #t 


A C 13 
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25717 C esie s ys is, zS = 
Tes q s l: Paway . 





Fa 3eo—Ts 3 qawa 
81 wÑ W us,gs sg 3 qarata l ses amr aÉ sY< sar 
8 qq Tez % are gt strar ë s< TŠ saaq= mYfsegr (u= qar fee qaq) 
Tel miHsarfaatq $ s€ waw mt sw<waq (budding) #ë% 
Š 1 rq; qaawW4q G S arÇ ga<r srQ <gsr ë wafeq Gifs at 
s. sar (chain) sr sqstgər (sub-chains) =+ sr š, sq: qa 
08 q gat W se gl sdf Š 1 : 


W z 
%&% (THE TISSUE) 


s*tRrsrd qfa wa ë s< fafterq mud ax š fosq fafircz srer< maq 
Gl use amet aY GYürere wa-ar qf wt g arz sn = 
< š fq us qa š smzar št sta qfcqaq qyfararai ar maa 
ST S SW = st= Sar Š, st: Tem (tissue) #lfËsmerai ar qatfenii 
T Qar sg ë, s =q, = s< s< (origin) # st swrr ëÀ 
MST ss 41 q4qf 3 fqarfsq Esa qt sa Z: fanart (meristematic) 
sit< =axmt (permanent) ) 
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¿Qasa < š y wç 
— ç > 3 É Ps 7 yb 
aa aqa y 3 SNaSENa 8 + T ka 
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[pümany i #t 


Ç , 
sas Sas, 


(aa) 

H 
eps, 
ta, 


feat sm (Meristematic Tissucs)—š š#r sfsrTrt st sir 
grirë s= frtfar EI rr gi qt Fara fraraa r era gt 3 sifsrrrç 
s#rrr< š rz, sierrrç, sr 74 grir & sqYz s-TSq sr=TCrefsrr: ser 
(interccllular spaces) +Zf šFr1 wrer fafeaqi qr aqt qahr 
(homozgcneous) grfr š ; TT drazez mfar nrm š šrm ë src 
wf Ert Ë ar sa q +f Pr I wr Gmrár rr ¿rir ë sar 
Er ÉV Téri swmq qY sf # frasam (mcristcms) Wrafme 
(primary) t =r% ë gar qeráf (sccondary):! 

wWtafs fasrzar (primary meristem) à # frsfr si 8: far r 
ar<frsr srq=ar T gr <= ë, qz sr feafrr 5: aTar< që saeq (tcr- 
minal), tz (lateral) qt seafsfaez qt sarrafrfuez (intercalary) gt 
Érqrar 61 (*) wwe fassqt =rrt q m= c sgr ar sr (apex) qz 
feqa xeet É 1 (zr) ar=alsrfaez faza sa sqfeoer <earë gt eardrəyrti 
i ddi 6 drr 5 frqa <Ë), Ta set * Sra s< QY Trar š, g sty 
(pine) # qr Ç % srarc q<, $s re wrqü, sfreíre (Equisetum) 
r<eqtfz #, mt qsfr=səly mz (node) # #rš, ## qriárar (mint) 1, saç 
req frazqr sr qq47 (detached) qr š t sa s qfz $: ser 
irse qt É) arm=q fusraqr s< arreafafacz fsrsrsar sit (sq zafeaa 
< 8) sme qr ser qa Š siz qg qhqi * mër< sr grart # qfc 
#feq sacar) (m) qr frvza, gzracar eres tr qq, qhii * 
qw qr qrrt (side) # fq <mm ei mg Hraqqr qr q W,fsza 
(radia]) fzzr # fratfza gr ë, #Y< qcaif =ardr sel at sen Rar 
Ë, qt qí ir zre r sirzrË SW afa * eq serardr ü 1 

wari frazgt (sccondary mcristem) wrz # qi # frár set 
8 frt st fafera sreg t gferderz ¿rr ë 1 qz ger qfçar Sr ë 
sf<=r=s = £ rat qt qar (side) š Ferr grt Ë 1 sa trr ari Š 
fr +z mmf; =qrdr sorr sr fsrarár Et TPr Z, srqFt t fqraraa st (fra 
qt mç eY 2, sç SAfi qrmji faazar rzy š, sermzeme gs gr 
gr (cambium), #m *wY seras mw (interfascicular 
cambium) s< zsrt *t rt qqt (cork cambium)i “ref 
Farz Gra zi gr q 1 aq sis faza (qrafme: s< qra-ft) 
Terfí cart rrt Tr wa Er É, g< qhqi z s€r< sr qiz 4 xg x 
feq weer ü! 
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srteqfë sea 


zm zas (Permanent Tissues) — à == *Wanrai % aq GW 
Z fia fars at mar 8t <t gt, s< Rasa eq q ser< fafssq 


ma g š stfqq st qg s< qa -firdia (thin-walled) z #T#- 











ata (thick-walled) gl g#ë £ =wr sq faasarai st sfSrareri 
3 ñ< (differentiation) % sq É s< mwrafme sr w<< 
ges ZA Hrafas zat Z8* sS Has 3 ar<a fastgat % qà ë sIT< 
qf sat ga qm famsar W 
== 
; i <, 
| K ASLY2 wr fq— L 
31 paf ——[salufass —=<qát > Ë 
Ë | —-qTš4 2. PB. u: Ë 
í — (š sazw t gar) E 
j: KASS 
!  221E]1 
=q*— 
zdi — —qq — : 
(sS që =Y war) 
ST Sal *T si5qor 


(OLASSIFICATION OF PERMANENT TISSUES) 


; sr<frqs srq<wt ü miBRrerai = <= saTiq sqTq SY Š, SF qar- 
si sq steri (division ofllabour) #z8rsrqr ë š wr: farfara eq _ ` 
qg T< sar š #Y< <t 288 *T s= edy 8 1 sar qraT<a (simple) | 
g< sfe= ar dat (complex) # =#ff=<w fsar qr qar sTarer 
ses. _. =Y sfaarai PT at gar ë sit u= si (homogeneous) 
q EC s< sífe% 3T s=] #q# Us S STÍ3Ts sir < *Y =TfSTareli ET =T+TT 
AGM s. s fqesx us (unit) % qantan #erši =s sfufFcaq 
G S< H=r<ç Gl Sq4#* St Š sar sr 
5 TS 3T STŠYr S< (secretory 


A 22 












(2) sZ9rr sr SZsrzar (Parenchyma; fr s¿e)—szz= = 
far x 





fra zs, fz zao 
fr 22¿—sipri Fear a¿a—==mhirirs anqas siz 
fs 34oÁ-=4=grirrr g1tet siz S 1 
wfrrrál #TÇ sqz Š Sr #was sazüsrç (isodiametric) Zür £, 
Zrfr &; % ars: sifrr grfr É 1 wTTerq syr Ui % = =rr= Tri S 
sTTQT TUE 1 TSPTT. %sTT TT ÓTTÇ qzTŠ +T sZ qt 1 Z 
WTZƏTrrq Szrr š z#feq wr sr wt š dr sz zfz s=re (chloren- 
chyma) +z=rrš 1 x=fr =á st qzr4 sT fait gznTŠ 1 SZT Sq 
sit (aquatic plants) #fz #£+r (Canna) #z ##T Z S3 qi Š qa: 
fat mtrz st Sgrr Feria dpa 1 x sirç T sgp Time 
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"% 





kasaq < — e 










1 777 = ——. 
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= fafa wŠ sagl q <q sar W qtg< =T a< Far <adr É sS arf 
w fra <a Etdr Ë 1 ssfeq q qrar<q =ç # qr<ra (star-like) 
ZW Š š+ #fsmarqi * ra q *š aj fga< (alr cavities) <#% 
Z, sgt a qf <edr š sg mar t SeFz ST4: ape (acren- 
chyma; šfgq Fa a%4-%2) #@@T8r š 1 


(R) sal (Collenchyma; fq 3eq—-q6Á)—88 sas £ 


= Sisa qeata mifstara gt Š Sr s= sr fs (fa), q 
sf st segar (tapering) £ 1 “arar =lqi q< sra<ratfsra 
saram (mtercellular spaces) # wr sg sf safea gt 


fs 34 4—8er% qaqzq Ñ ata i fr 39 q—#qr % qaiqzq 
S qrqssa 


gl Š <q S: sqwew sZ (transverse section) # Tiëersr<, 
sisrer< ar azas fear 80 Ç 1 sq =qeq,qfscs W sara deshi % 
<S: 6rerémr ë mafra iran afesq gir Z, SF wat fefsrqa 
Tgh sq fafaqliq'sqt-adt a q ga Z <wq=lsa= sirara 
T#3arqqaY qtgi, sarg<arrq gádt, gr, sert: 8 srers ar ufretus 
(epidermis) % #ri qr amr Š) “gt qg sŠ = W <esr ë s< 
#*el (ridges) 8 faqaq =ç 3 fasfq <xesr ë) gg fsslq waracait 
$ SIZ< që Ts s< qsáraqdy qhi Q s#L qr sŠ 1 wq 
=tfrar sifasq gt £ sYz sa wr: ## afeq ww st qr sm š 


s= (flexib]e) maf % gt $ srce earəstutaw qd sh = qara. 
Sra. (tensile strength) sera s<š Z, sz far (extensible)' 
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S: 
`a 


, ZS 


N: 


xü QÓ ¿(sWAkrem- 
chymatauas Sbres) <+ 
S9<= *š (š 


= 


L YUUTCwiytarys 


ee EY Ë Sr surat 
sgt (cell caviiyy) < 
sfzayss (oiterats3) 
g <t ü vase f Req 
š wiae sr çuan Qše 
mQ i <ñae q anu 
çzw (màddle lamilla) 


— V 
VT< aaiwepan 


= 


b: x 
O as s, *<t sua: sfuzr Qa <ñae 
=, mr sdmeq wm Ñ; w q8 xar QQ qh Š afueqdr 
fer awa aq; w, wq YQrh wna nglawr 

wz S; W,.sŠsd wm üu (patcheoaifaheatata 

š =q # št ë sY aqŠsq fear (lonmitudinal dierrion) ú + 

gt # faegs fast GŠ rr qa Q 1 malaph uq qa Al: 141 
š sq s dr QY qar C ŠQ qq sYBrent g ñ 446 aff 
tš Tr ë, sala dt $% qTdY< AY Del (s cngth) ñ< 4440 qtaq 
` srelr É sY< sa s<€ TIT mrt i fg fail (ntuaina) € 424 4 agaqt 
w=<fr š ser shqe mreqr£ QDaquubr 2 t m í faftoneš, tf_ 


fia $ q W ¿ fufadiec É faqa wunf a, 46 t 


(Cannabis), wer<r (JBodimeia wieza), qd (fan) ° kul 
W 4 wgq sfre mr Ehr É dr <s fafedeiee M sns bata 


— 


> aaa 


wz xx 


q Q qY Š) Sdr srft gqwt eqə-fasa wfs samqtfes sas 
3 sf sqa qa dq AY sq Qi = (jute), Tag, 





fs aqa fera. 
arfefafeqt , fs a4u—rs š == #t srfefsfaai qfcafira Tá afeq 
(Frsaa std=q se 8) 1 fas q3q58—]s, = Stars arfefay ; 
#, srfefsa =Y fafsqt t zs wr #ñfsq À ; 
qq qt miersfçar srfsqar (Crotalaria juncea), szarár ar fëftresg 
Wafa (Hibiscus cannabinus), QqáY fewer (Agaoe sisalana), 
@T@ srarf mq fafaesa wsaafem (Hibiscus sabdarifa), wë s= 
STqF4q qh € Jn sz š wrar em šI P 
#iir-Taft qY š$ srár< $ su<-sw< fasiq war< š gƏkrs fasfuq SR El 
s se (stone) qr gg stfsrgtç (sclerotic cells or sclereids I 
Feq3aqe) eq š waÑrq sifaara eae-firsra qe dra fefrraa gIdt g, 
q srl qw TTS +dl Cf, Fazq arftsere sqrararrdya zar 3TaT< Š srfíinrfqa 
qr atsr Sq gFfr š 1 š qa SW É sç sqa qen TgTr gq 
S*Q éF Š, qat sqa fafeqi Q sgg S ararcw Tq uN š s 
sát aT arar gf ë sf sifsr qr QY qaz (1loosely) fq=aç< 








qat [vessel 
Ü) mape 
aq RF == 
T 9 qt 
F) m < 
QT ii 
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Ne 


¿s 
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— a= YY.FrA, 





== avt 


<gdr ë 31 Tt wazór <Gfi Š, s< =ZYrç dri, zz we s< qfcee wat W 


wtfr srdY ë 1 š fst rT $ qrdY qrdr ë ST qea st< +ërcarmara sat 
ë 1 #r=w, qt qar =l $ TZq* % q ñ aftz sifsramaii š mig qr st 
Ë1 Trqqrdr sí Fr wr sf at sqfeafg % rev firefszr Star ë ( 


2. Sz= at q=fsÍ sr; (Complex Tissuces) 

(%) <ú qr qtsem (Kylem)—=rs xt zt (wood) uz: #arer 
gr (conducting tissue) É #Y< +Trtt Terç * sam T sa 
štr é, S<mcema (s) “Wr aqrfgfafaai (tracheids); (#) “r8 
=fëfrar (vessels or tracheae); (2) #re% sz (wood fibres); 
(sq) “rë qzqs (xylem parenchyma)! wz sriwt +T 
#wqr( sf wq GY sz W qfaqi qç qaraq wç ë s< qhi w 
wç st atfsrs qrmal (mechanical strength) xszrr =< ë 

(m) <í wkšfafeat (Tracheids)— qq, Hfeqt uqsa 
whfaqm ë Fsqq mšrc, gqə sç fafrnmg ffe s< wr anfsrsr 
qar gt ë 1 wq feart squazrere (tapering) gf ë) š qr QÑ 
sf; s< Əfi-m4sq aT gO wq <qrar q Try Qha š qa, sar 
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! ll; 
fas 3945 ft a< fe as< 
qfcafsrr mal qq ara qrfefrfeml i fam aqu—sSfrz *r zara #qqeT 
waq fqx a 4¿—W Tr era =usíq (s14981) qz S| 
fas 34q—frz *r s= srüq (sq284) zz SÀ 
t< 


` — wama 


w. Ps i=. es 
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to 





“e sÑ 


qq seqe sex 


=s š far fafaqi € uw wr sfra qFcafsrq qql 2 qfsqat 


ghft ë l “rs qrfefafeat qeurarç, qlr, qtqrraq, qr df gt qa ' 


Ë 1 sa9eq qm S Š SFU midi qr SY qewsft qt sPTQT65Z EYdr 
Š1 qw (ferns) s< farqteqga % are 8 Wë ara arfafrReat 
(s< srfefra Gl) qf sr g, SFar Qfsneqgq W š “rw 
arfefaqi % sr far < š 1 sqar Faferat fefrqraq əsñ< sər< 
81 S: T< ars qrfefrfsai qidl % s< = gra (strength) š%@#t ë 
Sq SqT*t eq #FL sç Š qFqqi qe srw G qargq G<ar Š | 
(=) #T8 sfëfral (Vessels or Tracheae)—rs =rfëfsat Səar- 
#Tç, qÍfesr wsw qeq Š Ñ ww 3 sT< w xY g£ slfsraersi 
#t qfmqi W qar ë, farr srqsew faumse Fafert (transverse 
partition walls) srñüfqs šV sqrfr gl sg: gra arfedt TII2rsrai 
aÑ Të sqa qf ë 1 SW uë sr që (water pipe) #l-ərsr #š 
41 $ Zsšl t sem< qat Š š9 gr š sf Tr Š 1 SqaY Pat 
ssfsq ER 8 s< sqa % srqarx sa; +T = w š, SS swaTat< 
(annular), wf (spiral), stara (scalariform), strfsA=rTa< 
(reticulate), xt qšf (pitted)i arf % Gra ma: s= “Ts 
arfafafsat far <et ë l amfdrt <= (vascular bundle) š 
88 * Te šq ars qUieFrEsat s< sifat Š sr war 
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fq Yoo fs oq faz voq fq Vos fq Vxov fra Vos 


Srë srefiqi * wqarci. fax Yoo 3qšdtsrç l fst vos, | 


fs voq-—siqnetaq a fam vyoa-smfasrq a fax Yo—us. aT arfust 
Srarer Tqqfafeql Ps vou-wg ars sgt qFcafsra qqi afeq 1 
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a ps ya aS uswa wasp h 3 awka tsSsqss "1 a; 
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Fri Bz “ra 


gq F Di w 
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SRFRa4, all201s 
kak 
(G) mq 

wa La 


qti sq 


Wa sr 


(es. 
i. 

Darr, 
W ha 
ED, 
Wa. 
q wa 
WQ, 


s= kš2j 
#*t sz % qfi qg se aY ufrg saqi QY sargr wç šA 
3 Tq, *qs-fafq qršr (thick-walled), s< fsferqa grdr š, r< 
` wafeà qtdí % w<rç GY QərqzË merr T< wr qrfsrr *nt s ser ša 
€ sq Ra Tim ara š f ars qrfefrrar w frafira afsraq ë fraatr 
qr siy< sTq58e8 fafaai arz qr qes gidr ë, fs qfgst 8 sqan 
fafstar fasaq <gsr ç srce wufsq qg srarc W qfesr qçw gtdr ša 
Siles fafa arar s< fəfirwe gr g, #Y< Sri qeq, sfss, 
sqa, stfesraq s< qf wr Çr grdt ë 
(2) wms sq (Wood Fibres)—<rs * gra st q#r #tfsrarq 
qr SY Ç stmt Tres qz paq Š 1 S Té frdrsrq ft qhi 9 agar T 
qr ardY ë s< <ra s arf aras í qarqa merë 1 
(q) wtes qr qr qges (Wood Parenchyma) —#8 # çs 
sYfasre qrrq; qm qr š, s< <rë qeq qaerr ë 1 š shYfsaerq 
sñifia gYdr ë s< nra: as fafa qr qr q i *msqgre,sqrq art 
*q % (indirectly), s *Y 
=fafqt qar ara arfefafsqr 
T g< 3 s< dag w<lw 
. aqa =< ë 1 q qTw qha 
i š ft gra p<dr Š I 
[ (R) wam (Phloem)- 
qta qr qr (Phloem or 
i bast)z8<r qart srr g s< 
fsrzafsfera araadl = str gtar 
| ë: (s) wt8aY tfeamd (sieve_ 
tubes), (t) sgwrq mtrs 
(companion cells), (zT) 
qatun aga (phloem 
parenchyma)añz (z) sz 
a (bast fibres) (gz), 
qq s= eq à fli are 
qardl Y Ter k qqz sql s< 
= wash š qar Fai + 
Z sGT 1 


Z mraqmasapa t, w sao aa t= 
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qv 


(=) == afan (Sieve-tubes]—əsf *fesnt qas afewr 


qas qea ë s< Qa *fsarai a sf git ë, sl ug % sq<. 
q <s eft g ss faPaqi qašr qar áss st Gf eh Ç 


wat sme far af saa fos W fefza (peforated) 
g £) < wmrç sqmeq fafa agq 29 sr $ sa fars 
S Š s< are qfzzt qt sra cz (sieve-plate) #g88ff ë 1 rest 
qfzer ssi-msft qq (aa494) af š sf a sas ë 1 99 aarai i 
rest qÍzər saqeq q g Sfss facer sat SFft ë s< qg Sq 
fFam-fas qa fetge < šë 1 e<w smre QY red qlz%r 
sas8 qfzst (compound plate) #g#ffr š 1 asa wS š s 
š qrəsdr qfgzr ga xr, waaparc qard % << W g* srE l d€ 
=< w Ta Š sara Star É, aaa ñeq wast (callus pad) qr $= 
(callus) #zü ë1 “ü Uç War< * ; ' 
#sT81Er8šz mt sq4t ÉEWar É, Fsraat qeq 
at ət (callose) sg% ë 1 sta = T 
š fui qY qikq: qa m Sar ë, SF54 
qeq S, sa qf sa a< git g, qt 
#= fas SY sar 8 1 Q< qr fq You-—4TdY qAfesr 
Tfesrsi £ es sar =ç Š sar <gEar S4q2% GTe Q 1 

š 1 ref qfesr W srfqs Gé sr sr ë, Sfss saš mifsrsr ge 
#@Y W s< =ç (lining layer) gf ë, st fegi gre sas 





(continuous) <## Š1 *resár qfesre fafrq ara qarit—si 


s< *rfarsgz—r qfeqi % qYai $ quz sq qar wd sasi W sr+- 
š=q qamgq % GT sr Š Test qfrsr % Yi s< ars qan 
#t g gw T< qr sit Š s< ss gG qw<r neq wr tar Š 1 
(=) w@wmq atfrerq (Companion Cells)—8 səs Ter 
% sraferq siY< saë fal ET<T firëY g$ us qa fafsq arër, #fsa shfsrar 
| .. l #tfsrsr (companion cell) sgt š Du: sffse 
g SIX Wq s< s 3 : 
O oa) s< qf glar š 1 wasa Gifs Sa 
(T) qatqa sg (Phloem Parenchyma)—Trtuq š g zq 
qRraerd g Š1 4 ws gr Š sY< are S wn: 3əqmsr* et 
g 1 #qgq. uqata qhi W.qotuw TZ sé qta sari 
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g) z t: 
sht zq 
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g š, g 2 
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=a ax 


(w) wz Rš (Bast Fibres)—mëta Sasam 
<t maar are tü seem Ç I Ñ Wrafge qr q4qadf qel W 
srq[£aq <edt 8, STF8+ qaráf qəraq # afuse< qd qrir ë 1 


3. sIr44; sr (Secretory "Tissues) 
(t) smër@ sm (Laticiferous Tissues)—z## qar fafs arar, 
ga sus #ñtfuq slr< qg srdia afer gir ë (far voe-q) Fr 





fr xo¿ fer vos 
afra sts fam voe-—srsfra #shfyrerta 
fs vos-2rfrdr sraebrati 

s< Ç a< < s< <q Ç, Fargat smedrz qr Sš<g (latex) +z £ 
(Wfaw qe; qq8) 1 sr qfesrme š<Y mere =Y ghir ë wmra 
wrfafrar (latex vessels) s< #refrr =fsgrd (latex cells) 1 rt 
ss Tree QW É s añfsrnr fafe * fFrartfrart sqtazer 3: qas 
<< W fas <ç ë| afer gra: qas gr1dr ë sY< q=šra *Y wd 
Wr 61 3 T€ slfasri * q W sfrufire =ç W afza <g% š) 
sr Tfesrsi = +q r= ze š ara Tr 1 S Cara due mi qt sŠ 
war] % srgr< (reservoir) *! #F w*< wmrár Š |  #qrqia<sim 

=i (translocatory tissues) #r *r$ f *< wrdr Š 1 
smra maf (Latex Vessels; fs vos) —8 aza st Əfsrsrəli 


Arayz 








< 28 r Su L. 


l: 
thread 
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x 32 27 SN3 P Sau Ga NSWSkA 


qv< seqht sme. 


% sms (fusion) % wë #req sd ë 1 ` 9 Sq aYFs4 farrsfi =tfCGaTati 
s qf % qaa ë fsraanr fsrarsra Fafegt gra arfefsai (wood vessels) 
S wara sed EY far gt st š Ú: š s= qaTar< aTfesrai % qw fa 
=< Z, sz qh % qFeqsa wa Š s= srr8Tal % qremq % wë qeq + 
u Zat % srraratfss (anastomose)ëtr ë #Y< C sr gr = ë 1 
arar srfefi #3 sen (Compositae) #% % didi, S9 diwq 
(Sonchus) s< Wata (Papaoeraceae) 6 % qdtql, s qeq, serrat, 
ar 8 qizq Š qr star ë 1 P . 
sa afra (Latex Cells; sq vo¿)—waf a srrararísfrqi 

š; san ss srnta Sir Š SER 3 area 8 us at qas Zarate 1 + 
qaq <= % =ç š ser gYdt ë s< qta = afz % ara-ara fs # 
wq gl sr g 1 3 qhi $ Z<#l 8 sa fasti q srfaq grdl ë, Sg. 
aq š arafsaq gF6< s Tl qati š aras slfsrm (coenocytic) 
s@fs st gl ë sm< Gnfssrm war (Calotropis), mwa 
(Euphorbia), *š< (Nerium), $rer #=š< ( T heoelia), garsqere ar fas 
(Vinca), *rš#8 (sara<ar s<, stsfr<, dre), serrfz š qFfr sir Š 1 
(q) wfs z< (Glandular Tissue)—rë g wtqi #r =a 
gar ë st faqu qx š Ña wrqes (secretory) st s<rnis 
(excretory) Tari <q š i TfFsdl ñ ua (single) u=r#áY (isolated) 
fm qr ifuera S qwg Weg fqq< qfeq qr fraç <fq <a 
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[ylathode 
Baz s š 


[Pmka, 
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= š qv 

W 1 4 Tercer grir š gY< =rar =< (ar arazqar) * =< arar 
sxfradi % = W ar qti $ rë % frrzx sq ZTE 3 saf mfraqt 
werfen gya S qGrÉiq mgfir k gir £ asf< Cri sftre umat 
8 sraz=r ¿rr Š sat qa qst Tr fr mi ZTTAmameq qaa 
T si š #frz í fsfaa +n par 1 ir Sre Ter +T qar Š qf>ai ara 
qr arafer gt Tt Š 1 

safe aí>qi (Internal Glands) # fzafeftrq aftafeq Z: 
(t) 4# qf (oil glands; fr v2o), st iq Wë srnfrr s< 
š, š# s<, #rq, sEYr<r, weqfz S st siz qÍfaqi T; (Rq) sva 
was afzam (mucilage-secreting glands), ## q+ #r q #; 
(a) wfaat st qTiz, sat r< 2Frq seqrfz arfsa zGfr ë; (v) sr 
wfraat, sit Gzargr (enzyme) zt qr +TGFr wfs Te Š ; s< 
(8) s rs nf) (water-secreting glands) fz sstamis 
(hydathodes) *#€ š! 

ser sfsaqt (External Glands)—8 szš (outgrowths) #$ =ç # 
fro st Ç s< sa%r mafq Gr Xr * wq fk ft q< 
qsfat <rt šé1 “Tg qfqi frdfofra g: (t) w wras 
<rt nr mfeqat (water-secreting hairs or glands), frt 
s#rərá= (hydathodes) r *=Z# ë ; (a) únfezs Q (fer yta), 
r iz sz qar sf +< 
š, 41 qeqrg, fr qr smptir 
(Plumbago), $t+Tar qt qrzëfsar 
(Boerhaacia) 8; (W) sf: 
<t, s sfrre< (irritating), 
fd qara sf s< Z, t 
frsz. (nettles; fs to) $; 
(v) wç m (nmectaries), 
t qq8 % = 8 s<, (5) Gzarr- 
xm sar qfqar ( enzyme 
secreting glands; Fe yz4_ 
Yt3), sr mhErasir qraqt (car- 
nivorous plants) # 
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KE GEU , 

—“Te=sifes q(fefrat, Gres q#q s< gre arrafr<r afer 

—a ta Tq afrenfeq š 1 sr8ft sarata 
PIO CA 


—qTëtgsq, fs qresft qes, sr 
qes mifa, qaqa sÇ Ora 
s< ate tq afenfsq sl 


Tie =a t sza (Distribution of Mechanicalor Strength- ` 


ening Tissues)—qtqi $ wr&< # qifaw sas =c zq sŠ q(ql 
q< fráx ë| qe mifa afesu W zq wr Fgrq reafefac 
ë! Wd s sq< W wr wt wr gwuresr qgar ë, qlç % gq $ 
mi W s< s<< fgeq ë 1 swgsfeq W sra-ara W qaq s< gdlfzq 
(compress) gÉ Z 1 s <q=dt Š qifx6 sql wt qaw sr=ër 
fsafg qfzar (periphery) % wq, ar St š@q (cylinder) %* 
*q W qr SFE-SFE qqél % <q Q ë 1 ww faqe, s qar fesqr 
ë st fgwq gg qà W sgl qç mdw s% (pullimg force) wgšr Š 
s< sg* sÇ sç aY fqgr r sdrgq (compressing) #% zre 
Š, Sq qšl *( qTWqt G< W feq sz % SZ š at 38g S$ sr s< 
Sg srsëra fafes< (wood cylinder) *=t fasra gtar Š 1 

sesTəsrtas siT< qƏYas, fas w, res s=, siz arez x afznafos Z, 
dia % T< =Y qr Tt q 8<pt +< aŠ S( say Ter Ses Š, St W 
*Telvitea% (collenchyma) % s= = qis sat st Tr Š l wami 


8 së sq wari W q fq Star ë 1 


TL 8 qdtas Tu ŠY fasfaq Yar Š s< sa zw (collen- 


chyma) s gt r s š 1 sgt fefrwg ws qifefqat s< <t ` 


stfafafsat dr sera aral sar say 1 
q Š gals W dz S fs quz qoq SQ 
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+ Rrafis (sme£sq) fisar 
[PRIMARY (APICAL) MERISTEM] 
4. == arms (Stem Apex ; fsx Ytu) 


<a 3; sq W gt gu w£ mur QaqŠsi *rz (median longi- 
*udinal section) #t qfz qena š Traer far sr dt sa gtar š 
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Rfrasqt 
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Qs t fGsw 


Uusi (ttl 


i Ti sraew fayrsar ar qt ser qTq: ire wifgrai % lZ sr wr qat 
i! gt ë) š shBfrere arema. anraq grir Š s< fars 8 <= ñ gir 
š š fsrqrfr wYfermg snfrasm( (promeristem or primordial 
meristem) 2Trfr ë 1 sfawsar #r fas a<; dt səsi à ffi 
ë sdf š, sala w(sfrq arersrst ar gets (dermatogen), srsírz 
I Tiram; nt dfeses (periblem) s< wsfrq <= at c< (plerome) ! 

w rl sei *r sifsrsq q fa w<dár É sY< =req % qfcqqs wr * 
š wraf garár ss =l qar Š 1 sz (section) # šYTt aYz s£ sm 
: (outgrowths) fwer£ š š s w9+ sr sy 9 <q š š 
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quo sq wa 


#=fəwr #Y saw qen Š s =m S GY w suma G z <=dr- 


`. 


ë s< swt <a G< Ç 


(2?) mm arrear qr sgt (Dermatogen)— wa qr | 


fSraalI qY Ta zate l që qx SHT Š; Sq< W Sd gë upo wqx Š$ = 
š ffa =Y siç sr <gsr g l š =ifsrsrg Sre; fsrsa= qr sarqa (radial) 
fafaqi gr<r, sTaiq sara $ që W sr sI qdriq 88, fewrfsq gldr 
g s< sfzfr q qfg *sfr el sw usr Trq Faq ss * saq T 
sad gš qfg % wra-arq qgdt xet ë) sqdeFrr (dermatogeny 
<= #T areas (epidermis) #fter ë! 

(q) wefa fqceq6 qr qfeeswu. (Periblem)—= gel % +r 
feaq ëtaT g, slt< srm=q fsasat *T qeq Tag sN q< qg urti 
gar ë SFz4 fra t s< qg qasa Ete 1 sü <q stamqeafasr 
(cortex) #+rer ë, sW wrz:, Tasqa< feaysqaYy qhi S, srnresar 
(hypodermis), grrr=r szas<afs=t (general cortex) sfrç sfe=e===t 
(endodermis) š ff gir ë 1 

(3) weÑa <q ar cq (Plerome)—= 3fzssw $ s=a< <eqr 
€ S< s= SRE =T er qr Š | sr % g ÁY Farsi š; saai ar 
seq8l ar ifa gl sr #t waf gift ë, Sta süre % a s 
xt q@q sriq( (procambium) sr Zí s š à srüiq 


x L: (Procambial strands) =rfëfssi s< sest #Tfesrslt % qes, asia 
` #tfestass( (vascular bundles) # fafsq #Y sát g f< fr, gat 


W WT s(Ífafsrq (undifferentiated) <gar ë siY< z€ sifesr qg s*r 
usr (cambium) s+rar é r c%<Ya qeq qfesrs (pericyles); sr 
f< (medullary or pith rays),msst sç fra (pith) s=Y< 
srfest qg [qris sršl (procambial strands) #% +T g£] š ffe 


gt š, sif< == r S= sfedy fufesx ar <= sr s£re (stele) 
sql 


3. q qww (Root Apex; fs vas) 


qe % ss W 88 8q qa mura stŠ=Ë siz (medianlongitudinal 
section) =Y %g W sdi gler ë fe që ua q8-=TŠrq s=, Rara qas 
(xoot-cap) 8 Š, Š g%T s< g<fura <aqrë l areq fsusur ( añical 
meristem) ar a$ qš% Tez 3; qYƏ few xe Š I == Y wfs, 
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Z KUSO kiq 
(Ü) waqa esa 
ma Wa 4 15 
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š ICT TYutus 
ICELESE] + 
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š —. 
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=s qut 


sftazar (promeristem) srdfrsz sagar 4 8 dz 38 8 Fafar 
š sar ë, sasi. (1) wisfnr smaerar qt zSërrq, (3) *rirq fca ar 
3Íçesa, sç (3) stsfra <= q Gyqrqi sas dt q8l Š R dir Ska 
e= =ç $ Tl asr s qay 1 

(t) wasita smgaqar— sar st zf, z t qaraq ü, SWErq sit 3: 
"q qg WfFeeenr ü fa arar Š, see rg ara ét gqerar sha q£ 
sfrend =rear š, s< s€ =< ww ulY miftprrsi sp Sa sirar Š, 
Preet awaspa a šFeczraa (calyptrogen) +z š ma sít firarsi gar 
š #Y< sssi +Yftnpral š: qrc-are fararsi š aga qarar à) Kess:sa 
*T8Yc wfs W 3 qar Z, Tee Nq: fsrq amat Š SF qa ma s.a 
(underlying) wTsg<sa qr #facehrr # fç t qam amar se 
Shi z8ëraq, fst qerə<ora $ srsiraarm (intervention) #, #fš meg< 
wat ú 1 Teg< #r qrger sfawqsti st Faftrqt S#o # xeqrrafca ét saat 
š s sz t qf $ aarit t arl <Ret $ ue salt Š 1 astr 
qmi WQ qmegç wqqfeqs <en ë 
saf saq mmf si<sar (analo- 
Eows structure), fas mealg 
(root-pocket) *% ë, wr W 
sg 9 sfaqm sen Š (WQ 
q Qç) € fat, Sal wm: 
fzdraqst qtqt q, zira s< st 
r€ sç $ Gq q aü sc 
(wes) % =ç 8 Gr <eqr Ç 
Sfasr qaraq ft qti S zTferasq umaq: 
eu: % fam š amr @ sr ë, 
Sa: qg wí qaq qrrq zat Sfcesm 
S s Š argÓ gat W Tat Š) TS Sus 
% Qh zü Tç ssh qa arc W 
sa qaqa qas <a SITE 1 sTérr 
Qraqr 9 qtq qg <rz £ Q Ša 

(q) se Fare a QFceez 
(Periblem)—<*zw #t wf x ir 
sr < meta qta 8; Sfsa sq< 
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*PeRs s ugnak qp papu waipaq qasusqa 


quq r SŠ s(eqfq wa 


St s< që qaqta SR Š 1 Waqraqa qql q Qfgeem sr qaw 
sm << Tw *[ qq4W st <<< qarqr Š Wfessn Të 39% qez: 


ss qt sFq8d4fssr (cortex) *t q4qrar ša f 

(š) wñ <= qr cq (Plerome)—88t g< f< sr 
SRI ge $ c< S qq 1 Sfeq qel q< s Wrq-sgIY (pro- 
cambial strands) ust8t <q š qrfefaql (gra) % #ggl s< 
%ë Tl festa % gəl Gl qart gl 


Sit s 
$q (STOMATA) 


scaat s(tç smagrc—m sz s Fez ë st qhql 3 sma 
80 wi, faqqs< qfsefi, % araraar 8rç š q at a Te qar üa 
% gt < <faq wt š š së TT SITI We <x=sr dY srd-srgF6r< 


sifat W f< <gqr ë, fear grec amr (guard cels)° 


wë Š <<= (stoma) w wqtq: gr< #irarai afgq x= š fer 
š% fe& wat feat qr šl r< frgrç sfaq gr É s< S+ qd<r 
wfer ara qmi sq Ql ws arafcs fafsa dir qar arar Pafq qas 
wR š 1 qemarnaY<ara arka ysakasqq áz aarsial 
š; qm fsraesq (regulate) #zY 1 mÑ gr< qhfsrasra SY qr srfua 
s%raratt % fra <t š sh araca Tifararsit % usr gidY g; Sq T< 
st mtfsrarali =Y stfsFcra =tfsrare (accessory cells) sg%#i frársrqdt 
qti #T qfaqi Ç <<= fat <ë š, SË wadtsrrdr qis š % siiq< 
qel 8 <a š 1 smua awam Š x= < 8 Ta, STT HT 
#T sTq[zafa q, d< <a Ç, arz aq 8, 414 Tera #Y sqfeafu #, 9 q 
xe ë fe sma st % Sq qaq s< St sak É sta qPqdi aY SGT 
$ #Ə =a g, qw fa SU Y sesar W, qes gar 3 sà W, qr 
fagt + q(fr =Y qqka wr Té <gš %, tw arsqhasia (s s 

Sm9q4) 8Tdt Š 1 Wes qY dYsar (imtensity of light) #T <= % 

Wq T st Tc *r@t Wart qzarŠ l =e wr STT 3fY< s= Yar 

T< @fSrsrafi y qf $ r< gar 1 sIT8T< sH%rru sma (turgid) 


SY Tt g, saiq qr#fr ñ wQ xg š, fasqrfer gur g a< aTg< s= fzwrr 


ss: SS 


s 


` % 
3 
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P uKCEHISSQ (Í 


| s 


š i quq 


W a< sr š, srz Gw 8#% sr Š) s rr €f qr % wTrur 
ër<r tss sew (flaccid) gr st ë S Gw wz St sir É À 





far vao—arairr sa< 8 w (q qz) 


ST< #ifsagrqi aY Gqmgier (turgidity) #Y< szqer (flaccidity) 
=š wrë<t qr nz (starch) # sqfeafa % #rer š) mwema š gfcem 
ser Zt<t ff sr6<t ss wrfirq @rdr Z, z< za firëw gt % Te, 
srfsrer <a = size (concentration) 2#z se 61 ww wm 9 gre 
sifšrera qghit arar sr wtfsrarsi S st mr srasiqu =< ë siY< 
sq Et qr ë, s< << Së arar É t se farqrQa st š gr< Trfsrerstt 
3 safe sTë<r mr 4 qfçafsa gt st É, s afaaq qifrs ë| <a 
r< g< wtf $ miwqr ç = am qšrfr +Yfsrrrsdi 9 qm š 
rat Š 1 ST <qrst 8 r< shfËrsra aqa se aY Rq % =rea fape qd ë, 
sfr<<sm sls x(w qa qç ww qfcr4 dre zr q 
w fxrëra sz = s16<r 4 qFcadr grç =rfsrsrali #* snfsrar <q at sesar 
(acidity) #t< srüaer (alkalinity) < frš< ë( *rfr * wm 
Yer wq + gt % mre Trf+T-=rçstsarç= r< T=ifusrsir ñ waf 


L gt sr ë s< afaqsread=e (cell contents) St#r s= gY sir Š 1 


ww <qr ñ s6<r sz Y qfceafrq gl sr él fe $ waq swrdqa- 
wrzqtqur= rem qsyqm W qqqut Q WT smTft Š s< s mere 
sfress sgr serra eY srfr Ç 1 xT <a Š T qe W 
qfçafqq gt srqr š1 

m siz za— qü s< aqe 3; rx ta 3; fafra %; sr 
w é—Ifraq sqa $ feQ s< #ria-srenisarsz wrqlarsiz S 
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Sagqastla a. 


quy =eqf sea 


firaist $š fg 1 gi * fsazər ( diffusion) #Y gfgsar % feg wes = 
sasa = sr< us Ətë fqq< ar Ter qeq g 1 swt sas fqa< (respira- 





fq V2¿ 
qt f Vl Š << 


frr və 
fas v4¿—FtaeY arqrasr w£ x= 


fr Vqoo 


afaq (qe eza) 1 faqaq Ya q—q mr rz (r š s< š us qa)1 
far Ya aT wm as (qw ss) 


tory cavity; ft v49) Ga ë s< z sr=ercreifira samai sfy< sr 
fqa<i % é+ S qrafsaa <aqr é 1 <= Š st st 9 FSrqs gT<T sT# =T qTeq+ 
Wr Š; S# s=ər< tà =Y srfuràq sə W gz==r<r fur sar ë 1 Tss-nfsqeól 


faz Qo 





(dorsiventra1) qfsdi # <=sr fis ararerar (fas va) S sgq afasa 
84 8 qta s ë (Rfaq qos ¿s)i sq aras (Fm Yqo) 
*Iš <=m qá fe (aT mifi-asfy qt 9 EY g)1 wafzqms (isobilateral) 
ar šÍsz= (centric) qfsqi š (afaqa q68 Z<) <= Tale sç qea-sa 


qxra< Ëq git sesar (loating) 


N; QÍ, WS sr qf Y Ter g, <=tr 
; 89% Sq sTererar a< gl4 Z 1 firs 


(submerged ) vfstši š <<= +i qà 
STI Tess % dri T s< s -qtdi 
8 fq wmeafadr wqasq (xero- 
phytic adaptation) ë g; 
S<Tg<w rg, süt (Agaoe), *3< 
(erium; Fa va q), weaifu, w wr 
sf <s qf Q arrsa 
(grooves) + wt š qr sy ë| 
Sq 9L Gq G< W feà që u= 


` ua. 
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Í ga 48 5 
Tš q s z 
£, á sr 
sm fa [ss [° 
fs) = sss 
k qq #3: 


Tu š gra 
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Sytem) 
| 


> 


t] 


srfšr=rəzrr 
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É cn ayl 


fra mrre sr q4%eq š, TqIfr mil q fccr grit * mrer % Cr * 
rfi W wq <gY Š, gf wrr£ da;z W CHi wr n=qt rrífr fs grit 
Š 1 Tr qÜfq W Sq wr qhG S 8uUUrr toe # 36 GR nÜr mi 
fafedz< W GUr g, gt mdt-rádr wm qz Tm aT qt sfrc grr š, 
RY mazme 4 qyql W sa re-q6 Cm nÜr mt fafedrze W 
gr ë sz wË Qn QQ ë frt too GR nfr qq fafedrze Ç 
Fg 

se qs—*g sr nra fr mÇ w£ Vr qr ë 
frt sur aw metel rz sr T tq mTrç * dr dí rs 
*q Ç qr amr ë (t) qrmr Te q xai qrgraqt snr4: areq 
wafaq, s< wqqmc <, qr mirár Gm y š; (Q) sra< 
sr dw fam (w) sa=a8ar, (a) qtm qagafir, (q) sagaaqr, 
(W) se qfeqm, (z) mezte <Ffz; syz (q) wz Énr ë; 
w*< <rt sr €s fxmí adfeft qe Š WT Gi Tt seqaT 
wdrir s: errq wy fše w< far qt mraq ü (RFGQ far vaqa) 1 
š dri qt maq; gWgzərgz4, q[çseq sç cy<rt M mstTnrc qfcafrr 
#Yr Ë Sm Ürer arfrr m faena mar ë 


safar; frrarg siz zas tit (Primary Meristems and Tissue 
Systems) 
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sz = STT4f86 dear pas qn wi, m? 


(INTERNAL STRUCTURE OF STEMS) sern drum 

fs sasa (DICOTYLEDONOUS STEMS) . = crag zeuaniys 
m s crean db 

q. qawasqa ses (Young Sunflower Stem) .00 n 
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*q=q #r C qqër sTTNET GIZ qur GQ sffç sTmifs (safranin a r. uluya ,: 


š sfu<fsq (stain) GCI qg% (We Šw (pocketlens)grç ff a z mima 
sq #r #z4, qaT swt qeq (ring) ü feqq arfgst qg % far l. Larpad 
T srërsq G (f vaqa) 1 Qss sr qeqasf zv qfta l J... LY 


(periphery) % %%Z #Y #TÇ qa Sgwsl Gl SZT s<Y1 ya S: 2 SS 
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fra yaqa—ass =r saq s==w sss ste 3, dar a gq a i. U 
#ñ% fagvyt aarë i | N 


() atgesar (Epidermis)<—Tg sq #rgx< =T =q< ar, sil 
šq miraraq aY wa ua qr gre š #wISrGen zair = i D qr 2 


* T> 
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w ` waqa w 


pain) % fq (deposit) # =ç Qar Št shr Qn rh 
li aW së ufcoreme gar ë + 
|a) zaafaqr wí qana (Parcnchyma of the cortex)— 
kia tq q arazsefsrst qay fafa qrëy, q$r, ip wt 8zrerz, qTpeT6lq 
šrmiw sa saqtata q a afgeñurakamcaicrarmga 
nad q erkeA waN ars seres weena geet To 
qut (isolated) gs afan (resin ducts), wq qf fafu 
gt frt fmersi Y w ax 8 zs Z$, Sy sq<-zq< s fz 
thšr (m) wat (Endodermis)—zta sasata 6 qat 
wt 9 er Š s< sms xr s drarmr( (demarcates) +z 
Ë er fam wawa #ezeesre (barrelshaped) $ šf š 
Wan 3 Ër gÉ Ep É, Fai ser W wareriftas saya al CN 1 
the % faea (patch) # qraz sereaqi sqa gf é, Sfrz ate 
ƏWtsre az st qa=aqt (identuy) dr 48fr ë y si wr ghar nez 
wa 2, snfea swan nez gra (starch shcath)sftzarë1 
(t) wa qfeam (Pericycle)—qz #Faesarsqar arigfr4zsi $ dq 
ñfea ska ë, siz qƏRpp S sd szraya fussi (semilunar patchcs) 
qt warufi zas w qt t Prefaa zar Š V mas fas s (cd rs 
Ye š qrafsqa caer ë sx ap (hard bast) azar (t Sr 
#Tš uq qzë (middle lamclla) zç€ fan Gr al ' 
(Y) waqa faza (Medullary Rays) — get qi % dfw 
Y fq, widr, a, agar m sa Yuq (radially elongated) 
#faraii % wu sa< maaa Pazar aaa ë@1 
Ís) wat (Pith)— qa qán8h % aà 8 qi (asas Qm &, a< 
waña ay qt gw qg É, sz qfehac8* Aš š pz Tr 
ŠQ) mr qragqár, gat fufa añ syfrrrsi t qt QP 
í fn drq š swfaqsa araraytayp saq qa art 61 
.(N) müeR ze (Vascular Bundles] —& qt#a (collateral) 


Wa ae st af (open) Q $ sz q+ ae (ring) g feae ZY, 


Yiwasw (t) qua m mg (a) qat sa (3) ars zt tes ff tT 


Gia . 
(z) wiwa (Phloem)—zz aç # az Ë qr ëv Š gat qas 
Wedaña st a fafadi g ai 1 28 Q 1 s (0) sa 
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=í st xaFafor scan ks33 


sfeert (sicve-tubes) *t qat ét Š st arar qaq b dr? zə 
fuq< uda S Š sdhfce qüqmdt $ gw Y sredt afer qg 
sh enr Š me sr qfewsr % qrafra gs gr shfsrar fzar 
w ë famey (w) weeyBrer (companion cell) *& ë@i Gr 
qayaq GF Əyar sirara qt Tg Y ara qar Š faqay (r) qeq 
=s (Phloem parenchyma) #8t š 1 qdiqw * gq aq sf 
g £, sz Gr qTrit spr< % ura qari wt <g Š 


(sr) ww (Gambium)——#= s siz gà q< qady fafa art ° 


sr #Y e që (band) far zár ë, fz afirerq swQq qeq g 
mac qata Q waqwaq acarcrce QF ë, #rc arge ü qça St s< 
<a fafari qr gt É 1 (af Wana cara $ z9arga qz wait q 8 
tr tra št qar g qfzdi qe % Sert f qaq xC ë Sre qaa qñfesrersfi 
qt frarst qr s< g< Stat sr< fear ša Ç l sg qcadf qfz 
(secondary growth) % rz gy ft Tt se ë 1) 
(z) wr qt ws (X.ylem or Wood)—r s=<< #t slre fera gat 
š sr<freafafaq asqiqr=n ann : (a) za alafet (WVood Vessels) 
—“tra ñ y q fat xs q ferdi W fazer ararifr ü qaa sn që 1 
š wrë fff Ç i gy qefaqr sh mfz ars (protoxylem) s+ft 
š V Wax Wk s< femq gFbt Z, s< at st qsqa (mctaxylem) zs 
ë %zz % x< feae Gd ë V stÍfç <r6 qərar cafe, gar gtqrrq q (scalari- 
form) mfefssii mt wat gYar ë, s< sqara miqs (pittcd) aqt sresYq 
(rcticulate) wf qr waar Tafant gmur gt amr (afrrqa 
(gniGed) @ñ ZY (w) wr mügfafeat (Trachcids)—afefaqt 
at wrafer fe wq sYÇ g4% dr< T fera $Ə wGler eq fafa ars 
ayfrrrq fear 2 qadri Q era mfefifratd i <wra + qaneq wtz 
à Tes qasi 8 Tt qas sn tr qt ga £a 3 fasyga at 
(q) wz wa (Wood Fibres)—8% Wa W gm afrafaa s< qg- 
w fzart ari W eqe fufa-qa gre fefiaqa ghi ë s< <ra qrfgfrqi 
$; wata afra gh ë, mnfelotr % sarar wtes wt geq% TYtq S+ 
qel wr war trg (q) <G6 qgaw (Wood Parenchyma)— 
st qzə 3: sec qY s< srfc ars ay q+ g& qyz sYFerrrsi 
t qç fas (zc 2 š i x “rë qq Q 1 GT Yaz 
<gr 1 





L wa Am a 





sq€8qf8 sr 


q. mma<fi=r (Cucurbita) *t qaw sag (fq ov) À 

=e *T q TqeT ST4WS4 =T= Qar< <t sft< së wifi qm S arfa- 
<fqq aqtl TIg S= ZT<T sT8T64 wq Ff wë Gqlasi 2 s< ggg qra: 
qi sia (furrows) sY< TF *== (ridges) gIf g 1 qTqrea: qTfesi 
s=wl st qeqt << git ë sft< % SY qfraqi g fase caq Si sm< 
@T qf % gw sz8l 9 siç saç =Y qfsq W qgw dre W 
q# qaqaq g< fqz=qfsfas 
St fqa< (qar) G smëF6q s<ti 

(t) swmmaqr—a usss z< ë sY fs SYrarsi qar sesi W gYe< 
qS8fa 1 T Htq: SDTG Sr qar ss. asas rq T< sees Š | 


qgTeq gWNà Z =s wt qfzenr + 


x 





Ta Yav-—m(a<fqer r asw =a STTS *T= S, SLST 
ra fearš ari 
(R) weena -sTax s sz < 


s<< GT sz seqesqar W fqes< qqar 
Tear % g< rt ear Š s< G= $ QF$ g: 


mU, sq S qea 
(#) *w= wiska 
qt qç. (*r-aát 





g sf) 
ami: 
q est 
(mtampt 
g $h 
gq T 
qa ñ 
gas : 
qr Tt 
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q4<8 
fate arf, feta afra. Q ë sh Fe agustt sme #T 
git ë 2 


(*Y) mraz sas (Ground 'T'issue)—srqr< s= = qas fafsr arəy 
sYfrarsi = qaq ts (continuous mass) #4#ts* š #rš š ms fqa< 
q ər <q Š V sq sas š arfest ág sasa (embedded) KFGS4-g1 

(w) mÑ ass—s awas qahudr gq ë s< qTa s=qr T< 
qar SY qf q fase <q a sea aze (a) ars (sr) gar ét. gt 
qfzqi s< (g) watuq % <t faci *r CG FIGCI SSE 


NUS 
(q) <rs qes % q=r q feqa gtar d, seqe araca ser qtfafsdi ; 


(qt) = =a Yar Š sit sara (metaxylem) sar Z, 83 aeax #r 
s< arfgfaqi =t fafqa gtar € sit sfz <s (protoxylem) sat 
É <rs gq gë ars atfefafsat, res gs s< era qeq s git Ç 1 
at $ sarwa ar sia arfafsai srëra qfaqai 8 fsafaq eq % fases 
qil <s ; 


(st) uar— =a ara % ST4t a< feqq etare l se qomnac<rs , 


W dr Š at=8< =Y slr<, sirz< <ra s< qaq S ST 8 are< =T sTT< s< qgT 
qar š) war Yr qasr ffe wr sl< sraqrerc Cit Z, at< 
sr qf 3 fare <adrgi arc war qasa gift Š s(t< saran 
sq Sr ë, Sfq saç Y uqi sreq-=a s< qm ZW Si war 
=Y sq qr rat: qəq sir< ars 8 qfasts (merges) gt sr Z"! 
(w) wstgw SY fgzqi ú qrar sar, arge sqrç far 1 arrear =< 
f sar q are qətgq saraq (planoconvex ) sT< Sra qətar 
ard sraratcgrr l qelqa (Tai fgasq sest Tferatt, wamfararati, 
s< qətgr Tgs st Gast gWat él sqw<<fqer (Cucurbita) *% wwe 
8 qea qfesre gq sfazsr eWdY 1 ww< sa< fos alaq swrest 
qf£wtd <sqsz =q š fear Qdr Ç i wet wí €Biel WT SYT2, qasr 


Tfafs are sfGrarsti st qat gar Š fera qataq qas sasa 


al 
< 


- W sISITdT zara 
(MONOCOTYLEDONQUS STEM) 


%. WC St sasa (Indian Corn or Maize Stem ; fst vas) 
W Tq9T SGTT€q *[Z (transverse section) #2rër sz Šmrfrr 


Au 









<a wt sFafts sesar kitj 


š waywifa sfacfre wQ, wast gra tma = =Y qfcnr 
š az ar sÇ qt wQ É. h: 
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31 Cm sayamitsrqa meni, (ras), S= = === . 
š Fa 881 _ € =l 
.: (t) qramnn— ar Sra 
.: argsü dRrši armgaqgre sc gç < +` 
| (*) *#ra—amm i ss: = <t < ; 
(hypodermis) srg8 sr 02 t I - 
(3) wm sas—_ =š r == ¿= z m 
Waaa Sifas; sar z k: 
werfz f fufar a s sr snn s ` Ë | ; 
zÜ) sra<relfas gi 288 x c: iN : l 
= i (v) wh s: — , ñ C 1 : 
i 
A aa 


“. 








s< arar sq š frt zt g 34 sen q sfta gl ë s< qfzqr 
(periphery) % qrg š<=z = sar sfra qra-qm <q šI qfFomr š 
qq fzsra arfest qg sqrar< T 3=8ra qel Š SS El E 1 
size saq qq: qaqta =YT Ə[< % sraf<a <eqr ë s< srqr= =q *ar q: 





fs Yq6—4mrt Š eTrW ST Ta: stfšsy see (salta) 1: 


seTar< Star 1 asta st ste g=q< s< #YS fq =q # fasfuq ewh 


Š 1 s< wniiersarëlorë,sratc ars sreqeom a 

(W) =rš ü nra: qrç =qsz arfüfrat gYdr ë sI Y srar< G fazsqeq 
<edr g, srç siw ƏWY arfefrat gr g s sfrfirq <q š fqareq 
< i <t sht srfefmt (qwarmme sm< qiq6) sh šw=z =Y 
s< g r fas q feaq <esdr £ srrfz ars (protoxylem) sar g, 
s< št qa T fe ar arfbfrat (wi), t< S+ weriqç fqq 
Sr qf ars arfëfifsdqt sfga stara (metaxylem) =Y ë <s 
sf8Fcsa sfš ara q qaa Fafsq arar ara Ta sr qar sirar š STT w 


< 


sfasq (water cavity) s= firqz gy š+ <l šT fen 


t 


Hal qtÍzát 


st 


y 04 €: 
CEI CEES] 
y g 4 
EAS 
u 
Piq št n i; 


—— — — s. F 


— —— Y 


t mt =ç wt wmrafrr decu 


- 


3 rr wr qrfzfifrdi # m=afqq TG weyan s. SS s 
freman gt (1ysisenously) f wit Qw y e 
# ñYrr 4 sdm sz < wfedaqi sç 63 .. ral 
€ Y qaqa Š 1 

(=) wiqaw Tax <t #Tfzrrsi war es, wr 
wr 4r=rpír =r=8 8 T3rrq TT Satar <> yt gq qr€Ç 
xm st stfrr qz ¿Pr £ mz Tiana (proti S sam) sama 9 
sfrr& wr aqa (metaphlocm) |a COSSs 
faafzr (disorganized) Er qrar K, sç <! #008 8 8 
#=f>=rn mar: sz fartrË Rara a 


s es er atr g 61 


frdramit sç we dramü can Š src 
frirrefr zara 


(mzarzearq qiz) sz 
(t) =m sam rini sn, 
(R) #aeafasr qgrrssssrc s: i 
(š) #m=r- Grace 
(x) s=aqfcers qggsraqrapar r: 
wr qt 
(") Tt qfaia ri b Us É 
fsaat mas a? 
(s) sar pasos. = 7 “e u rss 
(s) #wrfzár (y es. ° ` 
qz (£ res" 2 


[at 259 s s= ; s 


Saa26 


⁄ 


sefa "ren 


sep w 
Ç sl sU aF4ÑS8 der 
9. waw fzsñisqs që (Young Dicotyledonous Root ; fs ae) 
sN fried qe $ qqš s4asgeq wt q qfefr W SWwg Gs sss 


s fizafefiaq faza <gqršël " 
(2?) w==rat m Gf qaq (Epiblema or Piliferous Layer)— 


së qat Fafa arer=ifsrmrati sr uqa qa art saçZ 1 wq feehr 





fs Ya <—saw fdraqs Të ssIses #*TZ W STT qaqas S Tis 
fgit are 


#YfsraTeri st are Faferai arg< s syz firgənt xw g s< us=pifsrs <a 
sar s << s s< sar fasqfye (solutes) qaráf=r wf % 
Sqslq0 s< Š, safea sus arar qdTSlsti që <q T 3: srsrsirqor 
S G 421 É 1 

(q) wwaafaqar—a qas Fafadi sTëY, TY anfrarati % sq <. 





644 
Q = 
qi 
sama. 
TH Ta. 
U): 
Tq 
TW. 
h) 
8" T š; 
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". 
AWam4 


_ . *-$2. 


1 


3 —. . rs 


ws m sí 6 snafes qern q" 


wr TiYETdY6 ,FsTT% fra q a q=ererfsras sarapa gt 1 sraeafqar 
sr shfasli W seg qr s< <mért +furara (1cucoplasts) që sr 
ë! #Z <grdlW He <q sq #ifqa <gdr 8 sizde m<orirÉ | << 
sreqfsar $ gg art =r< sqfes-qaa (cutinized) r sr € s< 
T *r afezzsqst (exodermis) T+ ë 1 

(3) #Facerar—Ta Trersrcç sisi #r qz qarsre << š, 7 
sifrrg qra-qra frt <eqr ë siz s+T* #ra $f arzacrahiltra rasqa sát 
gy r s=r=rc r sr4ra fafear qq: zafes <edr ë s< anit-q3fr a gre 
sira Pafa az ər <a ë, sir< qra- stfz ara # fqər g$ Fafer Ç arar<er 
T T qrrq 1 sFqeeqr sreTeafs+r $ qat arccsr arc sz =a 
š; Tü Srç Tgq qr falezç $ er <garš 1 sw<-sq<,[qsqa< srfz re 
Š; sTriTS, sr 8<< Ñ qe fyrfvt art sfsrera qpfr Tri Ë, were 
wni sifsrzn (passage cells) +z ë ! 

(Y) we qFeam-_q4g sFq8teqqr % aç <e#r 2 sr ser smrt 
mg-zrtrq qrir É 1 qar fs qgq qasr Lafr argr gra š, dye 
T wTTr mrar S sraze QYdt Š | 

(8) sdh saa—argšt % #rr #r< qq #rz fz43 2 r TTS se 
TŠ 1 

(*) w=m—& qe %* 3z 4 qr zar 9 1 T3Ñansfr are 
s(fafrdr % W š fqəe qari # wrer maar *(aria wfs 
(obliterated) #Y sar š 

(u) mig éza—friramir sara t saa š St sZ 3 fasquay 
<gY £, wfs mgr qra sz qm qea 
sç s4wsr faza Promg (radial) Z+ 
feaq gr ë swafeq < Tr fasra sfreer a 
g səsi $, gg qfzzrer (cexrachi sz" 
Tt = set tt D Te (fz-, fr. s£ 
wet af gefr wuram q z 
wiz dass (phloem bundi s ++ 
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Ti qt gÍ st srafee sean a<% 


Trt st É, s==afqqr * == sgr =< sqfzq maq št art Š s< 
(3) #arsaa—a sasa mn saa sa 
sra< wr Fife qq arar Š, wawer frzre falaqt at<ç nra: swr=r<= 
fafvar mz zrat Ç za <edt š str==afsat 8Y qisprrq qTterrc 
EPfZ 1 wi=reqmrimiarrmëeanfzaresfartrrqniroənirgc'a 
(v) wq qÍfcaw— s= s< fera a= q6qrrr<c saxë 1 
(8) #éQñfa ssrs—u qe * Sr W s< sr src fera 
Terre sqqifs sr +Z Š 
(s) w=t—mÑ9 * wq qm š feça qrréra Gri < qa 


* sar qQwrir ë) sfrsrç q£ rz q=l Ç qz qÜrrfsa <gfr šJ 


* <q T sTsat zaq= fafa arf qar fefrraz Er srir šu 

(o) wg 4qee—r s< Tr * st T== * qr SP Š , 3Y<ç 
g qeq í [arrat <š 1 s=erfasarq fazag (radial) gr g t qes 
s W afur ger E 1 Wq Tg sT4q0 sqgT (cxceptional) z#í 
Tš Gg difinr gre 1 “m= fr afareacgraqi)i wm 
zr Tfe+rdt, sgeifsrrrar #Y< qr TC qt qat el Ts 
ses sg(fz <ra qar stamma sr qar mr ë, amíiz <rç qer qfeqz SW 
ser <est ë, šYrç zqwra Sszz sr d(C smfz rg qzqrrre qar 
sfre wfefrqlwr, s< aqaxra w(f+rqq 2t< df afefrqdisT qar gra ë 1 
Yar t wz Gss qar wf Gífgfrar far < wr Š 


t. fzdrari qz gedraqdr qS 8 2Ga< 
fz4rarrr q gFfrzqft T 
(t) weqzm maqa we (fzrtqz qaq ú afar (qwGa) 
<=4), 478 ea gani q — q#4 +a gnrqiq rdrfra 


A sfrr Gq 4, 48 r Ñ 
(3) ws=ati g£ qr sqqfeqa <rt s< sfasfas 


(W) merqfcrm qreiqsi qr qen www qr sisa 
fawsarqi(gat8qararc “sarëi 


wr gar) +I sz kar š 1 Ó 
(v) <a qz T q<qdt faasar % 
k kE cirricrd Sg et š aqafeqa 
` Z= % 
[Y _ 
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`— ans al. — —. —.. 


— wiywconewcyova p awamnnparaa n an r-t vawaris"e + 
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fq Yac qis *ISsdr 1 w, s, s< T eq qFzs= % firru at 
SZqTU Š 1 

(endogenous) *#% ZI € #Feq< s< Geq qfcsm ë 1 nf" <s 
š fqqtrq fega =a qes st #tfsqamua <qaffa =ç š, fuqrfsq (divide 
tangentially) gir #rzeq war Š sY< Sg wsr< wë <a< s< su 
ë! % smqesqr *t qrg< st sç g%ədt q  sr<ç smraafurar š git 
gÇ 4fgz w*< QÇ <ç sar P 9 sms $ srt ns, sr 
#8Zts+ qr Qfscerq; Wfesew s< c< <q faarŠ YY sam 
š 1 waeafrer ar gs qr sY< scsqsrar qəg< (root-cap) 
T $Š Wr qq Ql fq swt qesz wfr Q gte<ç Gs Š qa 
sq g< ZZ sr é, #f< qeg< f< S megas W aqar Éa 


f Kap 
qfaqi s staf s= 
. (INTERNAL STRUCTURE OF LEAVES) 
9. quze-Rfqqest ws (Dorsiventral Leaf ; fq aq) 
qfqat ara: qas fas afa w<áYë ; wafsq sqa aqa q FT4% q 


% “gq sfq wá (iñlluminated) gar 1 <šw març #Y qY 
*qes-afaqat qe mag swan we s T< qY $ ST ST 
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qoq 


(a) asa qaqa gr: ow W dr qr ffq sç s=fr, sss qeq 1 


s fkraTsfi mt Ta EYar ë 1 == mfšraqsti st #za stat aTgreqsT Š Tq tr 
arar Š s< % qra-qrq fa <a el sg sis gFcq wa gW Q si 
fy Pafa W fs gu =r8l #Yz faz <a el Sasa dgqs st 
=F ats ar sqfsaft 3, srTiq faq Š saq fesrq gfcez =a =Y sanar q 
srE<r qat z=r =r fir weer Š 1 : 


(st) süt wge= s=rsr<, qte ar sfuga< wfaafaq sYfrarqi sr 


sat gar Š, s fas arererar % qq sz fase qaq ga wq% ra 8 
sr TŠ, stza8<rfsrar stat sTrz ara faz feqa <gq Qi wfF6+ % fsrersti 
SIUPSIEECI DS IKSE sS Cpu Ses E q espi pusak Eq 2 aku oupap 
gW Š <s ire ssa<reiss sem 9 gre qi w tqqur T 
qam we š alç Gë g q 9? ser qarqa *% fra q sf 
qerrr s< g! I 


(v) wñ ags—a W qr t sms aqa srca 


gf £ sFpT< qat sq sq ST qeq f qe sI S 1 Req qTfadi qg 
s< arar #Y sT< ar8 qar (që aTereqsr @t sTT< qəTta ZTIqT É 1 aTë 
qr T8r< #r qrfafaqi (fqqqa< asar at< qfqe), ars wrfefafsdi, 
#Tss sz s< qr& qgqs C qargtr Z 1 furçr 3 s= s< ars 
%q% #8 se@qr8rç siç qlr ara qrfsfafeqat sr Së uw qíqs era 
srfefrar git 6, sf< ser qç (saa) faqes gl sm Zi “ra së 
aT sr QT qarqi =Y qé š fafss wd q sar qar fuaxor 
s< l wetgw 2š qq srsdr qfesrsi, sesar qwr qea 
Tq G qqUSh Š 1 sEY r siç gë sfawfaq qredr qfesrm siY< 
semasa faqrš Sdrga usa futaq gra qari GY qg W s 
gat qug MšsT q qes Š 

qaa s< sy fsrerali % sf s= ww: gë rz % ft <a ea 
qç St <q% fafears waqar ahfamrdi wr qar gr É, s arf 
qz same Tat Teta <i qrfefr q=g% =Y sur Y qq: q+ 
<s é ar që Sq% Sq<ÁY qt fs wrnr ar Yin S wrr u= wt 
šY se fel #eqq qar l sfefrs=e 3 Asm=rç w %wsa-Wrr 
Za s sáT ST 8 zar ser Š s< Əlë #=sl š qa asar EY sar ë) 
Ne SSS str, Tasa Tifararai % << S qfrarfze <gqt ë raat 
sqta wzges qr dg Sr se Ë 1 k: D. 
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ña: 


x: i. * 2 
< ç s. my 
osmano 
sfaqf wy zrafes: term qo* 


nfaqi 8 sgr qr qz aza afsqfas gran e t mtirár qz grar< 
sr Ñ Q(z-Twz req qarka motrárge gt a abre micr qr-ii 
mt ft gxr me mrt mt qar ë, zt qç s€ mt fst qreratt t 
ee T zr Tm srrce wz mr qr mima etr feae 
*T š <=n É, st mr pz p zq ñ qTfzdr qz st qt xz Š S< ST( 
at rC sq W itzt ze ü 1 š 


9. trmízrqmë wet (Isobilateral Lcaf ; frt waq) s. 
sr me draqsir qti 8 qf enam set gr zi xf k Dit 
qi $ caran rex fer Ert El ww were sr qfeqíi +Y malramt 








,) 


W 


a, 


A... 


fer vaq=me mafrqmet qá wm qr q, sn meme * art 
Tem wn ea 


(isobilateral) rzt št W <tat al W mt marr qrat ferecr üt 
guri Ter Tat š <= qt qt Ë, sz q nezr qta =ra-s;re siYz resr 
were 8 falan 88 paf, Pfrsr gay eat Tifasrat TT T EP É, fas 
rfor war mrisrt qfeír <ey š y si3r THirrrd( E q8Y 4 suT6 
Wa+ me. stfrerqil TT qt Ert Ë, Trash qt neqr2— 8 
cfr qg sr dri nc wa-sYT RT š fafas tg sr ` 
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SIETT4 Š 
eq 8 qzdf afz 


(SECONDARY GROWTH IN THICKNESS) 


9. fefismqst sqgw ' ' 
qqiqadf fzá#rsrq r drqi (zq qr q8f1) s RTSP Sel % qa =ç % =T 
S * sz, uq fnrsfre gt sr ë s< <=áfq nësr (stelar region) 
# Gqr (q<qdf) šW wm qrerq s< 9 Š1 sr sr šx W 
Tfawsar #rt w q£, (8 mrt-aar (cork-cambium) ##% £, qfaia 
sa (peripheral region) # fzerš vrst ë s< Tg S< Tš s s= 
q<qdf zT, 8314 mrt, s<qIÍš s#T4T qr<er s< Gr ë 1 3 qa T<adf ze 
gra S % wq< q#WQ wr g, fsra$ qfemra gqeq == <q=qr qr 


sqzrš (thickness) Ç #fzg #<qr š <=ftg (stelar) #Y< ararceáta ` 


(extra stelar) Ts W mms; gs q34T nra gr<r q<adf gq qq % 
#r<w sit Tier qt eTeqr q qFzg gYdr Š, S=ëEr ze afz (secondary 
growth) *g% ë 1 


(*%) w<r #T qfgmar 

gq( qšw (Cambium Ring)—wat wggr (fascicular cam- 
bium) =Y wfsq8r $ wara q<çef qfz src Y sf 2, sY 
fars aY 9 s< argç s< se gYql s< +£ qYGrerç mTredY 


1 që aT srar Š f #Ə wusssr xf qñfaarg, afuwav sara 


Wqr @t rq W, dr faqrsr g sr Z, s< zaert gat (inter- 
fascicular cambium) =ár Š 1 wz át Yz srfg+r deel % qart 
qar š fir st é s< gs qa qəq qar ë, ssp aa qaq sest Š | 
T< sa—aqs uqT 461 qa 8t sr Š afY< + qg sfr< sTra< 
#Y #Tr< +š fear qr Š 1 si fra are s afr< mast Ç qaw 
#saalar qea qf<afss srardrz, st<Tz qzadí aT qat qta war 
g 1 S= qTrafqs qətea S qart TY ser, qestfsrar, sfr< səs 
Teqse 1 “gq <a ames * (bast fibres) Y ++ si ë 
Sf6q_afte sfsrand =a qnir aff gi smrrarrs Tq 3: st qeT 
f+aiafr +Q T<aff qhaq arz = qfesr= W WT ET 1 
Calera šT iqál ar 5 qa š qFzafas 





Au ae 
qf an 
qq 
EW(TIq0 2 
š! qql q. 
CEYREZEI 
qaq 
tially) ë 
SR 48. 
sas 
qI 3 
qü 4 
W TY 
WT... 
qukE6s. 
WU. 
akana 
kau Ta 
qf 
ull 
qq 
üa 
Tua 
gÑ ,- 


944, 
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*a== Ñ wc <afz k 


t rr ë, qc qzadi<re ar 61 ma Sri siY< qff =mfefrqf, <rë 
wnfatafeqt, sts rz art q Fa=aza wes aza, si<zə <rammza= Tt 
= EU 1 wd zi d4rgç €Y 2PaT z< =Y sz sf abra grir ë 
Wa q3rrq =Y sTTart <T6 st 8 2firg ser azar É, s< sed ŠI sTaT 
rT Tt dt Š ( TCT£T 4fZ * qzsrd mz qY $ sT<r< = qeq wTTs+TT3T 
É)! Gr <rç % aÍ qq %: =r<e sç sat zr<r zara qz 8 qar asiY< 
w zz tZ< SU 2 TY Z 1 miqfmr qqq =< strar Š s< s=rd 
Zt 1 STh qq Cai qgrqm 3; <a eTFtdrq =ç š (tangen- 
tially) $% gw fzarš 23 i “ra qfcefqeq szr í aga óe art Q) 
Taraf <a saraq Sar šf <çar š 8#Y< s==r $ arg< garis Tra 1 
+£ Tear zr<r q4rš TŠ +š #Yfqzrd sea< = s< aT arg< =Y g< 
wt St4t r<, <a aur qtaq $; q=qt 8 f'afaqa T£ grdr, fra š sz 
xefe wš 33sq zor zre fraforqgtaaridr ë s< erd <ra 
W Tea qia T£ Cat ü STI g sdi: qz s S hi G 1 TZes $ 8 
qa qz qeqdt zre <Trei (secondary medullary rays) sg=eTrr g 
= Tr T ea qt afs zaz $ Er ë qç 3 =3+ (mft-zát q=ze a=) 
*re 2 WElrel Tc hqa Ç Ç qfirerat * fqaraq ü Qoy Ç 
=< #maq wz #rq (funnel) #gz=ç fzar£ gr @1 Ts <[srqí TT 
=fsrzrd qfqraç 43 g ü Siqa <esr 1 
s€ wqsq (Annual Rings ; fq va3-3w)—s w2sqt 3 sgt + 
rq Š për see< Yar Š wat *T gfsardt qd a< w; qarí qf šrfr1 
šq f ur sf qf +q W qq gG qfeqi sq zeqfer aY< afan afrg 
rir ë dt Cr $: arz a #rër qarasqa grire + <wTreaq*wa 
Wuarafrr afer grfré sY< sY2 fs qt <rër arfefsrat (at át arfefsat) 
zf sisqt( 4 qari, z< =a araq rss sau 
rast sq gUfr Š, Tt = gfz <efr É aY< sgt qforrqí (dimen- 
sions) * (rq. q+ ff <rfefrar, afefafeat slrz =rcs 8=q) qeq qart 
ë 1 wafsi<aga q 443 sr t == = (spring wood) zr tg 
t =e s< sT<ç< =c 8 q3 *re5*Ysree=rs (autumn wood) zr 4rz+r 
Tt; +Š Sira sqAmeq TZ 8 q <Y81TTr< $ *rs, T+ ara qpt—fq 
wq $ =+ 8 fzarš 23 ë 8Y< g+ aifa6 qeq (annual ring) = 
gf <=q (growth ring) *#T Z, s< wzs4r = mÜ qíqs qq 
TT qY dÜradt q Tq 21 qm * s< =c s< nrqÍr+ qas +a 
` 
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X SU. Y'elulS =... ua aI a=. , _ Yep ass 
“aaa Sua, saa S PSS att, Cati2 





"enn +s ca 


Res Desisiki s= | 
*qsz < Zar ë, s< ssp @[<W fq qw #rəët sq (naked eye) 
š Zf eqez fear Gq 81 G= ag 3 43 Š SH sntseq *T W GET PT ET 


(fst va) wríra qea artar Wara q qa saa l Wewa 


sq za ad mt fz qarar ë, s< safsa =Í qeq = firs qta =Y srrr 
#T qFq= saRTt sqa tT gmt £, wS fig % W S, fs aga qti q 
srl q8qlmtq2qr Tataxa 1 sdyqidqasraq=qarfeftrat sar 


> s 


g qeq q fq=eq <gdr g, SFFq 6 disi 4 q+ <wsq =r65 q sar eq 


fqafçr are msfma qqi fq asqa sterš 3 fara-fira gY qa E| 
WT TY fz Yr arma qfefeafoqi g syz qeq qaa g, s< sta qfefeafeat 
qf Cif g SY Sew dst ZI ë 1 pi, ! ! 


fst Y33—sqm = ==r s. Tq v3v—us qrfqs 
q fa aria qoq _ qëq wm š 
- fear q 1 . (#rafqa)i 


FS: Sç tt tos sff< < ars xt tes (Tleart-wood and Sap- 


. wood)—s< qi $ q<ef ar8 sr Ter STT Šf St sT=q qar? ir ar<r 


<€sr Z, sl Sat mç sit< *aT8l qar aT Š 1 < ws mY ata: gra 
(heart-wood or duramen) = ë ë TT Š Ë, W, siz, aratar 

i š. 2, + 
serrf< = sqfeafs W Gre frere 2ar #@ 1 wrízFmi ara: arg4siarqereqt 


(tyloses) gr<r £= (plugged) sr r š =< qq 349q qasraadfaqt 


(mgrowths) Z, sYsmaq (adjoming) qz Wl š sr<qr< fsaifaq 
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1. —PAYRSEF: PS NPSA —— a wayma espe — 


=qga W qeq afc xu 


Et Š 1 =a sea: we Tt St sr aT arz +£ <esr, SF s€ eza s 
qifaw are Rar 8) T<eadf ar qt qrgG qta sh ge <T +T šrar Š 
xar (sap-wood or alburnum) Tem l Wa mag W st 
aw wa qt geri % eza aY Saga % ra srar ë 1 


(a) raza t g8qa src afisaat 

qt g< T Zersi 3 q % =Tçr sa=a at qFor (periphery) $ 
=i Tc aqa afirp qara qar) atr qrarerqt +ë = sdi é siY< 
Yre=zee fade (ruptured) Kr ard é, qar zz sftst @ +a=z st qr q8dt 
š fr afaewac cari ü aracari, q3fuaq fafaqi w mara 
(clastic) mgfir s< sYfaswrst # sraráraa zf (power of accom- 
modation) & #rer ag ga aw qt <eqt ë t za gare aYcezçrre 
w<qfeaftn eq T qa afus fafafza QL aya 1 qfeslha <efr geri, faqaaar 
aaa, st fagara m aqfaa wa e feq wa ata Ñ qerqf [sasa 88t 
mr qt qeq ¿hit ë, fsast su-qut (cork-cambium or phellogen) 
wš <@ Terç qrasafqsr s) qam are esç fswrdr gr st é ste 
=nr-aqr St 9; tŠ t w€ amar=aat $ xr sftar@t saqi 3 st sera Et ga=fr 
É wqr $ nm qg dy fam Qha =m é gz Sidi #Yz aš #Yfzaraeqd 
smfrš1 

qen mranafasr— 3 qyËyrarg src sr qz +T midi š Tgsrq 
wf cray) wwe eaAaphcelloderm) 
+Y 1 cf aae8afarr t @rsrerst 4 ara. fca sara q ma 
š sz 9 sara uisiyqa ay sar 80 š Ti # sir fafa % gr Z, 
fira 69 %; qà aY ü se s= a gia Š q<adff srra=aafaaq st 
stfawat zz qËerqt 8 Feet <aqt Ç, s< mataas qareafaai t st< 
wr t! 

*-r—afsq wrq-rar zrer arc #r ste st +Š qhfsrarm szqt ë š aTar< 
em grarrrar< grít š gY< sfrrr dr efir qat (suberized) £f srdt 2, 
3 qhi mt wTq mim Š A rq art (Quercus suber) S üt ag 
ser Era, srce sa rr am ar er wa agqaqm em fe fear 
sat É dt szea-feqa qTt qqT zrzr sma a q TË qr 2 qr 1 rT 
sifsrzra na, esfr mrt six zae fafa arí qt Ç t S S <t qferqi 


+ san Gae ë, s< qti dr S sporeetfqs qaspa sai qü nb "N 


Ma 
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za=qt K qc afz ka 


grz— Tratar $ arz<ç =Y sr Tq [sar frase qh AY 
997 $V qi e 1 šqfsq wq sr=a qrarer<r, aTTçemn s< =, qaT 
wirami srqeerar ga sr=qecafsrer = qa ar afrafeq gl që *rrmar 
=Y feafi T< fri< gra š, aaix Trr-aqt wr saa faqe sTg<r gtar 
Sat gf #re sfum qYY grdr š 1 

Sr GrT-TaqT q segi q%q % eq Ñ Seq gd É, qt s gre amd ë c< 
qq3%=eqq fase arf gi w war gre GY qsq-gts (ring-bark) 
mat š, q sTaqz (Betula) (1 sta. qa qfgqi % =ç W sera gr Š 
st qt Zt Tat Š sei $ =w q famədr Z, safeq saqY wee-grs 
(scale-bark) #g% ë, q srtez Sl ST Tt wn < sÇ Š 

wqrqen (Lenticels ; fr vas.) ——& gre # arama = 8, Fr grer 
áqt sr farm era er srmaç W Y vara š qaz T< zt ar gf 
sz 3 wgnr( zar šQ É t xw <q % gq gg w* =T (section) 
š fzer£ War Š f srce SBY, qasy fafe <rt wYfrarqi * 
s< qt qar gr el ST sq mifxmemi (complementary 
cells) *zt ü 1 male qrqçem S qpr-qar, Gr Glen qt qeq 
qf t s % ss, 
Tq: sigr6tç q qr GñfFs- 
Tí SY qart ë, st sz 
*ç W fwas <d š, s< 
w dr q *š sr<reus 
STq4msr Z Sre 1 wn 
qrrem <s W YQ fawfaa 





. fr vas — qara, dar qa Q š, sç WWW war 


wa uqsqr qur sar q 
I qfz =<ár ë qY arar fad 
Vr 1 <q muere qmaze qgr qYqi #r arafcer sYfqarqt w 
arrant4 zafra gr mr i “q qrq<çsi* gre qg qrarfr % sr sr 
gefr É ddgil % frgem QY gqçérscr sc % fq srt qar srq-mar 
# sn< gar #r4 fFafra qPreqi % drç 8 ursr <atr gz sr ë 1 
w<< wq W Tr % w * Gre arsa q š m Z, Sfrt qq 
sq qfe sritaq sar ë gt wg fq<rq gt srar ë 1 

D Sa a i a hO 


*(z W fzqrš š*qr 1 





a. = = 


L = + 





WD: “Pa aesss, 
, sa a. — s. 4 


` waqa wa 


- 


s= Š qarqa GY Qar, did W s< #l rq ar: Y fafrsarai W 


ss sz Q< wq qar #YZi % wq š sqa <s 


F SSISS) ; . 
` (t) =m—q gat 88 Ñ Fssft + sdi sma aras qarq8 aá srárë 
Tr Taf-534r ma W qReeafus gt sdi ë, s< qa që #Trereqsr *r GR s< 
Š 1 # wariq: <ár #a6 ë 1 PT aruaar q gaa afus die gtar ë, 
safsa qg arar Y sfas <ar w< wear él SW me[< r fesa 
#FI-QaT ZTT #FT #T #Tq#<9 (renewal) Frfsqq =q g Ta šA 
s mn fars cafir qaa gar € s< sg T=r< së sqzw *T s#q€ STa<9T 
(waterproof covering) #r #rá *<#r É 1 š%# T< qtsq4 ETÇT s 
s sf s srdt Š, qr q88 *q 8 srdT Š 1 *rt sq* didi @ q<radi 
qat arz añ2l % sma W sr <a #tar Š l Free qa 4 që 
ET š swrer We qm % wt <q gl sgfeq 4 gsnr 9 qgesg qargs 
(bad conductors) gf ë %=#rew are qq Gr arafens qfzqda 
qi % srzafes simiqa mara q#t=gredti siqi gr<r qriqi #1 w<a 
š =m st arar ë 1 £” s s s el Š 
(2) #të—rs T =s mr ds g s di š arér< q qfaia səs 8 
feta eq *3Y< wes satu ë, Yz wqsr wm dr <a s< l d€ 
arizafes sai aT as sit< #YeT š: sr % x= G< Š s qrsqq 
gr<rs= sr fa mr <rsar ë, s< arerqrq #r fairsrarsfi 9 qYq #T < *<qr 
ë wgq tla gre frase sr £ st< qq që qa Gr =I qTŠ AIT gT<T 

fat sar ë 1 f 

<s zas (Protective Tissues)—Tg *qrq *š dt ar ë Fr 


qYqi q dFr sq gW ë, said (0) #ngessr (q) 6, (q) #rs,_ 


st fafssz =q W xar % Wg fasfaq taqi qhqi T srefrsa sraçar 
q *a% qreaqr <er wf š, ss së mql s< qali S arz 
= #qr8ereqar Š qra-ata q Sa zWT4 qx GT 32 ST sdi wr % fa 
sep št sm gl f | ; 
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tf <t fisart-figtq (PHYSIOLOGY) 
sta 4 ° 
qt fra 
wafret *r (raq * fafaeq *rqfl s qq gra É, 3 Germ qar ír 
<<, 3r4zzq wr qtTrgr<, =Trq qr sr€(r< =r afqf+sui, ST, sarqa 
(metabolism), z+, fz, afz, srfz( 8 sát SrTr< aá Sraz=q 
g< qrqfza EU g st qtqi x< s=Y8l, <rt gr Tr shfar qw=rqi Ç 
raz=q r fmeqrdresc grç saq * dqrer sç (maintain) * 
feq mrqfre wsrrerr qeíyq s, um, zg ze (hcat) #Y< 
sr š 
stm—= (qes to st *faq) siqzər €Y <d frardrearsi 
š fs srzmrasa <= ü 1 qf sagar f qraz=q 4 qar aftsrq; qfrrra— 
sow-4w wfrqr-re fam <etr @1 Wet gfafcerr qfr T srrrafrr 
ward Y qr fqeqq % gq W saq QUY ë ; falsa ara qarq s= 
$ mr gre Yg $ më< É qr <t Š; wdr qç qh Sr Freqs 
wš diraz=r Tr qr ë s< qti 3 =< # sñ <rarafrr q[eada 
Tqma gç Ç warqa gir š 1 ; 
° wq—qma qq $ fzà Gr sr qí Š) aq á fzanr idi 
# W qYqr Órdremaqr Wq% srrrmq sç sr rare mqra 
wç 6, SY qY sera $: fx sarmiraq si< ara * fate * fa 
wr <rçars a sr4qçsqr eri Š 
ura-—Tazer mt sr Sai qr * fq ara Gras gr šj 
+ mira mrfrqi * fq qç qrafss arasqqar Ë, fear qrysqt * 
far ti arqiee tar sf W srasqtfe qss qr srrafrr qzral t 
sr fast tra fal Ter za 
=e —az ws sf * gdgrer cç src qq + w(< T 
sqfe+ <a wU ra rare mm * fe sm r + ffet rat 
wq É TG frisqr radi qr farm gr s=ra< qm ëšrn, 
rqz=t wt mfzar sat gr sfurs gr fafam wrql s feà_ faFam 


_ 


.—- 1.  —— 


- ==. 






#q S rd s< (interspaces) zr w<sqa_ ss fca 
š$ sme wë sd qa sf Š s< wsrt; gs qr <zfr 21 s% 
fazgr 4 *fsrsea = sqa Zf Š 1 “g fqgt qar zenr gir Š 1 ss 
(loam) faZl Ta qraq qfg % feq qdfas fugt g s< mfuareaedt 
wq] % fq szafas sqaqq ghfr ë qqifs waq qg sarasa fas 
s48qri—_sesszq< sTa+ # fq q<erar (porosity), #füfcesq s % 
fq srdFra af < sa $ feu fear (percolation), s< saf 
(sub-soil) s #Y gs (f *% feq Wfraca-faaqmi <ew š 
ara ér Sq qaq ara fr aqe <gsr Š far % sqdqq sqaqdi * 
ST4qTq #[ qfssz frater ws saq q far % wa Ət2 => = faanfsq 
(stirring) *<T Š #< wq#% Š fwqgš s= =Y sfafess sar frər 
gr Tš gl sz ss% srz sq ssqázg (contents) #t Trq+r fafes< 
# š fast ara st st fea< ga fanr sa dY Sar srmrqr fs *< 
T Së T qfsqq gt sir T, fsz sak gë sq<, sir< famdr fuer së 
fst < =qez qšl š eq q sm sr Š i war fqasf fat wr = 
ss qrfl 2 sršfsq (suspended) <q Š 1 sq qr sq sa- 
qq t fraifce =< nfasa = mura se sr sar 1 wr qr safeq 
saa (humus) sfi=tara: sr qç dear 1 sr t sesar (acidity) 
S s< arar (alkalinity) #r rë fëzqs =rasrzr<r sr sr aadt Š | 
rama wsfr--vrarrftrsaar fa q fafraq marc 3: warifra 
qu, Sir qlerfsqm (potassium), #fëszzm (calcium), #z4Yfaaa 
(magnesium), tfëqs (sodium) r< šrgr (iron), gar face aeqi 
((trace-elements) # #% rqa (boron), #rfrs (manganese), 
ghar (copper), szsr (zic) s< gzrfaFran (aluminium), 
sz 3 qr3z, wsñz, qisBz, qsat<rgz s< wrillz, sz asar 
< él sar, sfastq ss far š sisarmgsi (oxides) % 
= q ét <ë é, st nr: aga Š qr, š W sf Gq nusqa Š cN 
ë; f< s sfshqq: oooq 3 e.eoo? Hfama T SW g 
swriPra qTfirgl =Y e= fafesa mrar, Tera: Tq s< sT3 faqzs 
qzr4, st fagt š sfrarmsi six wasi zrer sissfrs<o (oxidation) 
* qfznrm saq sai s< qYdi % T srSr<l* ssq qarq (waste 


š G> 
—— B... 


ié 


3 sr Taqi s< Yd % Ta wr S star qqr was aY afan Š 





product) % == gf Z, fir +T asar < š 1 wna (f 


t. 
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> 2. 
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qfer sa=ç fsla sraz qrtfrr qaraq) g qraf qrer mr a fafssrr 
wat famart <efr Á, fuzgr s qrzq =ra at nreaqat (avallability) 
r s(rar fazt sr sat qar dreqar *+ ge Tg grfrl s 
(*fsTmq qrdtaz) #r s==< ra qar fsfzat qr&q grár € s< urma 
= gs rat qršr fqfzar saraq gr š 1 qarfs, feafr % qqT=q s 
S fssft m š$; faza 9 a qfefeafsrat qfcatra gl dy Z afraie adr 
r wa * fmq sqrfr Ot warirq fagr g=gr gFfr <í ## w 
sr (neutral) frZr f sr=ëí T<e sir ë 1 zT; faqgra *=r8as mG 
wi % fz sir fuzt gr 8re grFfrZ 1 TT (#fesqa +rdfqz) t ze 
frfrsr nrar qaq fagr qm ar sar fage (calcareous) T*zerár 
ëi Gr fañt š <á =Y fagara Tem * feq afz tk dr; t Taqa 
š wz urzsgrrifcs s= (strong hydrochloric acid) frər Z 
št wš f sht W qr T #8 Š sqq szqz=r (effervesence) 


- fear qšart 


wf ss ar ft ars (Soil Water)—fBFr £ fafsrq rrt ñ qr 
Tran <gar £ fas a= frfçsa mrqr T sar <rarafr qtfas far 
(dissolved) <rt € 1 errrtfrs qYfqes neq: wzral *% s< *rifrr 
qq qrzq qt srza sraSiqt (residues) í =z=ra (derived)ZYy ë t 

fat uq (Soil Air] —Tr, s gTezq. fir 3% qell % Teq:sa stara 
3 TrEr =rfsa: sr4qra sl” sqrFir=rq faamra <edt ë, aZ asaqs £ qqife 
wz Ti 8Yç si st ft sTrqi, 3 qr frt srarmsi, sat, TiZr4ret, TqsT 
sf % sr sata í qarqa sgr Š s< s+aY sf+rar (activity) 
ser cad Š1 fs fagr Y qsçar arar srüfra (clogged) 
sf q q sq s< Gra dífgr <ë 

fst (Soil Organisms)—fa#f # #3# mrrç % sa 
fra 5 1 wrrdr dr, fathacqar w=rdfrs qarqi * sit S, 8 fur 
wr f8#Y T ersfl q #r sreqr $ <a, sY< sf 39 si fnzt ér sd<er 
3 feq erasrü afsreat (agents) gFf É 1 #sTrs#rrrü (nitrifying) 
sia sq qY g< =s % qTi8YTi #1 ATTs22l % = £ =qr=afer =< ë 
#t<mz qe qer £ fe af< Gi sfrarmai #r Tf%zar = srarq Ert qt qA 
Sr mFrç r qf q ferdi mat q8r <i zs afafcrr arar 
fafi%srgs (nitrogen-fixing) srarvr, Gsifrarsrër (ammonifying) 
sara, sha sirara qar s= aha; =i $ sTrara fazr q gi ç 1 fa T 
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q¿% sf me 


== (fungi) sf, faqaqar srzëta fagr q” sfrarmali st nfasarfq *< Y 
qgš=s <gY ŠI sami * qas W dr qd * faqat T sqqhi : 
afaaqt e ë fa w saw sar (algae) *f <ë šI që 










s fate eq S srq ë fs dre-zgFza-sare (blue-green algae) [t 
š 3 sü saqsa qrsëts s faér š fafaafaaq aza g wf sirdr zas 
sesi W rq sZtstar, waqar s< që fz sg fagt % sarmer i sa 
š qen sfasqt g g fs qaraq xg ar srsg sesszq< Sre f .. 
(aetation) #f< #% % fcgs# (percolation) # f#& fagr *l w<4€ . sal 
sq gi 
grm8 ar #tafsa sftats—rs sas fafzggl š fasart es sr w mn 
<q wt qani ë1 šsü G(dfra qart, mera: qirdl % qasa Tess " 
(cellulose) #f< fsRa#q (lignin), faszá st sdm srazaral s - 
fear <ey Š, SY s qar< % fagr š sfrarali s< === =t qfuar .. 
; gr<ra Tl, 84, sarsi s< qfaqi @ aki wg qrrq sqss s 
H: *€< (surface layer) fsfqq *#<zqr ë 1 s*dfranf që 68 wg<r Wr 1 
£ gt Š, W sHrgl siç ge<sl qi ws <rarfs s< sf dYhqi ét — 
z Mu s =i š qYqt 3 fa ws wasa = EYar É | j 
Ó s< s <a em (Fertilizers)—wararemqqr qti * feq ` 
P h . — sr sas far q Farm <a ga qwrfq asr fpdr + Fadr 3 war 11 
` Paar (deficiency) @ft Š s< wg qar st q|Ér % fe Q4qcni K 
` n rL G saqiq srasp El tar l s4<= 8 fifeqa <ramtra qar a 
sh far q sfsa x =r< % rara ü sü g4< Tari Ç, saa si srfrm waar ` _ 
| — W sar se q qaq qaqa wÑRrs sva wasl % sqraq % fq qa ' 
H f aresreqr frenfsa dya fafuql 8 W ssh q $ grer sara qaq ë | D. 
Aa ' (2) gf ata srəa =Y fur far £ faqaq <xrarfira tfi ar Saa r. q... 
RQU saq q sq% fuma fer W sr st mát Š) sraremaar far q . 
ll ó G| qizta (potash),stesr< (phosphorus) s< #=rsšëts+ (nitrogen) L 
1 Í s ramara smré ji safsa sa qañi % faSw qifra squa % =ç š , 
s... maq feRsq gi (R) qra< #rerg (farmyard manure) srəš =Y Ë 7: 
. 6114 fent far q qta< s< srifrs wsç (refuse) % frəra % awr ë T 
(3) qrəfas ara Rà sr fur wasi š W<< qr ser sm (rotation q. 


ol crops) gr<r #Y sr š 1 


+I 











qtaq =Y <rerafqe <s k122 
KI Ss 
qti =l TIR <rt - 
(CHEMICAL COMPOSITION OF THE PLANT) 


qz zr (plant body) #Y <= # sit fafaq qeq gt Š s+Trt 
Traiem <ramifce fasaqat (chemical analyses) zr<r far sar 
ë, #Y<ç sát qq dtdl $ fgà marq = 9 stram € s= fraT<e za sata 
sn (water culture experiments) % fsqr srar šI 


9. <rarafrs Tawqa 

qq * <rarfrs fasoqni gre gg sz fafuag qeql qY qta #< qay 
sf sgr <q eq gl sg wm % feg qhT Gí q+ gfafafu fmzst 
(representative sample) far wrar š sY<ç sgsY qtÁ° So < 
ses far qar É) sg wqzrcç qtq Q fwaar qr <gar ë firsre fznr 
smart fç arzarír t gre *< qY9 $ qu wr< % ss qrár T srTqtq 
tq far sara qrmraaYecqsyqi d qr sr ss nfaqq <garg— 
serešrq si 8 =m wo Wí, #tT# wÍ W sms ou Rq, s< 
wami $ ¿w W sw qfasq qz re qšra qhi q qu t q¿ qfaia sa 
<q ear (charred) sar ë St gra st *r ter qr Star ë 1 
wq wu * Ghi GC Tqrt( qg *ráq Š; qrerq T, qY #*t sus 
mar qss wr Tsrjq ë| “fera qtqr fç q; sar 39 wm 
&oo° @o T< qraqrár W sam smari)l šW Wgere será Tç wráfrs 
sñfrs, s Tr, mrdfarsšz, qe w <qr s=fz, zaqsire gt % wr<r 
T+ w(<arrargz, sZ q(eq, q#6ç zrssrsz, Ql s< zqq= 
srts2Y14 q qfcalaq gt qr g, s< arge rss arte <+qistsqqaa 
fafaqi tr wass Fgar qt ar g qTY< sat <4=T mr sea fear sr qat ë 1 
"(YZY Tr sq fç%q9 fra star Š qt ST *TŠ$<+, gTSSTS(4, sFTffsTT, —Trz- 
saq dY<qrq. mere aresmatcafasy š, mrdfarss=i src iri qar quaralt 
T Sq *p3+T, gTSSTsTT s< #sTTfr <g3 6 1 sq<fefüg shr $ qzara 
SI saq <g wr ë gg #qe seras difirg <eq ë sh saeed ë ai< 
te qt <a (ash) *zəerar gi fafawg didi # s< u= r qY9 % fafsra 
TU <a Tr qfsaa fafaq gtar š, fq qg qrarera: a66—a% * 





= 1 — . 


q¿¿ 

s< <gqr 21 <ra *% fas%qo 3 stq gtar ë Fr qafa 3 qr sr am 
42 s= set Ñ S% Sssi Yo, TT #arfsrq srfirm <re q fserq ë, sat 
š sf qeq gq q8q qar 8 <gq ë slt< ST fasrqrrar T Fesrz Tá 
ë, qarí faeafefasq sea qYa #@r <a 8 ara< <aq ë, sarft % fafawq tat 
T fafast srqqra q <q ë : qg 3 qierfsqa, #fegz=a, #dzsffsraa, star 


s< sfgas, qar sTaqrgali 8 qes, GreRT<, ser<Fr, siz fufesir r sqa. 


sfaferq xr W gë ar as sag sm vg Z: Š a<, TiTgTsr, sar 
(zinc), gift (copper), qifeqfsss s< Qendifrqq g 1 z Free 
s Geet ë 1 | .: ' 
qti * <q faa9qafi (<g=afrə qaraqi s< <rg =Y snfns s<) 

š sq gtar ë F fafua qeq sht S88 mar garai qF2 š< qq 3qtrr qar $T 
qr sn š fizafəfq 43 qe qa Yai q sra< Z: qTasi q qierfawz, 
#fesara, qa=fifqaq, star sit< sifgam, qar srargafi S =š, ergsTsrr, 

, STI8STSI4, TT8ZTS, qq, GTSGT<S, sSTq, fufeslq l ww afafenr 
s fq<% qasa st gÇ didi q ar g q Š : qIw1q, qTsffsr, srzar, gtar, sirç 
sifeqfsqq i Qsmdrisaa dr š didi š qrar sargi qaq sm s 
sis <rarafrs <s s març £f sr qadt ë: s 


=+ s `vu.o% 
STáftsrr aw Ya.o% 
FIPSQESI š: 85% 
GIECISG] “x 2.u% 
xT aP u. % 


i to 65%, 


q. zq dasqa wdta 

zq saq n4hH Š qg fz feat st qwqr Š f sq< fq ew 
to S€ qYqi % qhargre % fg arsa Š s mah 4 g d< qr 
#tsig< (seedlings) qrfr 4 sq sm g fa *%ë st saq 
ffe arar 8 fa ga Z a< didi Wr afz sat famra % qq š zr 
q< q MTS Y smart far st Š 1 zq Ssüq mah gq qz fafeqs 
#<1 8 qa qara ë fs (8) qhi #Y =aes qf % ea sawa qeq 2 
š, (q) Fsz =i q 3 sqfas =ç í feq sr qa, (3) z+ =a 
fssiq qiq% qen glarg 1 +q (Enop) # sra= qas Rss, si 
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qiqí wt trrmafe: <s 123 
sfrztre mr m= qfz g [4 grasqt, farm d ma mr $ fz faeafafrrr 
#Tqrr fra Š, sq fafam riuzai * sdgda farreql wr sr swaqm frar 
kE] 
st wt Tra viqda faza (Knop's normal culture solution) 


rf rz, KNO, >x t vr 
sr Tita #Iriz, KH,PO, ë? t nim 
wirta m=i, MgSO, “2 t cm 
fera mz, Ca(NO,), %% v qtm 
fer qsrqaxz famga,FeCl, 72 As 
x > w.“ tooo WT SÁT, 


wz 6.604 nz qr nfqs fqəmr (stock solution) ë! ə.% 
firma qari * fz qr mada firma mani % fq smuqwr gr É wat 
TifTt qaq Q s.eeo wq-1fztrz< w= fet š, 

mq t—x riqdq mqtn— Idi 8 mr snTTz syz = t gr qmi 
qr s< mr qeir, rr mzar qz 
wm m, W, T, w sz faz zafra 
Er ü, w df qTr<z s|z sq firraqr 
m r arrrr G: qqart qrqr * 
#rappe, sç me sz 3k 
mar faewT arasqe qan Ü 
(G) sm W "rare aañd+ 
faza rz fq arar É (n) 
sms SQ sC fas qrafnqm 
=qw% (potassium salt) <*<f#T 
si fqeqa se smr š 
(s) wm ñ a@r frzq *fsmqwa 
#=qr (calcium sah) 1f"f>T 
naúq fr, (q) qm= s 
që frey menfaqn — mas 
fet vY5—z=a maq mqm, (magncsium salt) *fzz mi 

qr, nmrmceq Peoyqa W, freqa aqgr (z) #4rrz s wr 

wrfz3, sr š me fz sm =e (iron salt) 
sas arr<eferi fet siqa fame aS sa 
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gq were sq SW sure ssqr aY sha t sqTafeaq st str sad ë 
fed W qala W uw fasqq asq <feq daqa Froqa w<< gt us 
fst (splt) *rr % qeq % mel she W us dhaqFw< sarfawq s< fear 
sar 8 s< sl % sfsq araq * fsa smasar sr sr ë sa sHffaq 
ë f qasa fas #sr qr qére<m Feat qmi sm wg fca qw 
sz št qadr Š q qç RaT sar ë fs (m) #ham S #raig< at sfz 
Sra ë, (S) sia % #rsrbg< r qferdi r < q6z gY strar ë s< #rsris< 
T< sq Š; (q) #law % #raig<ç #Yr qferat drdt sr qg sr Z s< 
T q r sfqa famrq q8l ghar; (w) #ta# % draig< 3 qqefcq mr 
fair qt gtar s< (=) qas # #rsig< saFenar ma (chlorotic) 
EUsnq[E l wq ar maf G< S sqa: Te from fsaserar g f qq =T 
sr qf š fa qlerfaqa, #feqaz, qalmaq, shar sz gresTera, 
STT8TS4, TIZI4, qa af< wispi<ea sqqsq faow qifagi 3 =ç # 


Tas dq Ql ss afafere qg sr sr gtar ë f <a arFF0SIT 


sIY< *rad= =rssqars= qr ü ic qtT 21 


_ 


8r<wa stf< srqr<aa qeq (Essential and Non-essential Elements) 

qta % <rarafss fasoqai W sgrq gYar ë Fe saq qasi # U set 
#st qFfr sr Š, sq fs qaqa nahi W fg var š Fe wa qY 
#T qrqra fa % fa <q q (mraq sY wife Gcs gq s sm 
Y qta gh $) rem ë| fee qa q 3 YG, STTSt, srzar, 


gia, s< smfeqfesa st saq srca sme ami sq: #% qeq mY: 


Ser s sq gre qn sm š vw Š1 sq qe SN rz mm S 
FË sr Š srerem el wtf qe qY G< Sar sq f gg qhi 
* sqfr sr qf % fq vw seqffq qe S sfafcem U wq 
sf qeq tr st srasrasqr SYidr ë, 


z wt snifacu 
s IES:G1 L — qrg—qrfasq, #fesaq, defa syz 
KAI) 
SqTq——*Idq, STSšSTsr, sarasa, sTre- 
I STs4, =+ sY< wicgYcq 1 
Srqr<a qrg——THsaq I 
: Sq —— s8ltq s< fafesiq) 


, .. 
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dq š ae 
(t) 
qat 31 
fm. 
s q 
[atahay 
Tt 
qi 
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Wiqi, 
Ë Ó O 
Š aqa 
(sem! 

Sei, 
Ui 34; 
(at "i 

qË 
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weq., 


Wiqt w <rrrafsrer << a<xt 


frez (dre) ç wpr(— qr, x=A, atar a8Y< siifedfermi 
srqri— rT 


qh % zrërç 8 afan wet gra ñira cr 
(t) Tríaza— Ñt Tq nisdi S mwz4: qq PT Š i sZ 
sP: STT4Z=T T Gq: <a (constituent) ë #Tr< =sír xrar< 
Teri s fqeraqr siqfaq gr t qqrfr, qz == ss (nucleus) 
=< wfz=4i (plastids) f srqfrqq <t Ç qmsqq wr zürce 
(catalyst) £ #att *8 sem š sYç mz Trifzrzšz qasr Trrr * 
sis gra *zar € ; qTZÜTmw T sTqÍeqfi 3 riz+=t qt z=zT$ TT 
Gr qizrfqmw qY r qf 8 +Tzrzar +< g 8Y< zagq Ser, dz, 
2 ÇZ == TG * =a str sd saat É 1 
(2) #rüfaza—T wisprer fast z£ ersfre (lipid) we=r8í * 
(sx ñ sarqa qcIT Š sí QT4qzez T qTamrE Tr ZPDE I sZ 
ss% r= * =a sg qszfer T <= £ aYz <8f=a x= =r safzafs 
3 qaraq Tt fs Tšt grtt g< qq sr qfz saq St Tr š 1 qZ 
wr (cercals) #tz %#r<r<c qrqi % #rsf q mTz sr q faza <@atë 1 
(+) *Fuza—Tq gt qYqi s Gzt qr art 1 ms Tfesr fafa 
W, faqat qeq qz; (middle lamcella) # #fs=saz qz (calcium 
pectate) % =t7 8 <t) qz grsl * szrfrirr<r g gT4pir SraT 
# saq qq qx z+Trr far mar q2 1 qg Traz=ç = at-qrCsnrqar 
(semi-permeability) + ##wrze <à W smarqar qen š) s 
s= fi> qztrql * feq nfrára faq qr gr i sz Ti =í fz sr 
st mair Z Trg, sqd*t*, qYz zr (shaddock) #rífz qi #f=rme 
(zr <a) Z< rra qt faz T ssər seg py, smqreq = á TH 
sfr< frriq =ç S T54t T l * rrqTeq fra 3 fzq mA< nra f 
saq (qt TT) #T @Tq79TTur Zrir ë 
('¿) star—sz q#zfer (chlorophyll) # frnfr * fe srasas 
š, qamiq qz q£ <= = Š fraara qr Cita wa snfceqi (plastids) 
# qífrr gt mem šÓi sme rare sYz qdrfar W <sqr qr fráfza Ç 
= fqmart <zar ë 1 
8-<) gs dre mlesror— Tr fafzz+ (cystine) +rrr Gfr4t s= 
*r r É SIT $ TIT qara q faci rqa szGels as 
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ky: 


TU 3HTqS4$ Çq Š l wsffqq qaq, iS sffraz=q q fserarq <ger ë 
< =Y saq feafq g fast srgf<uar qaq (chlorotic) gt sr Z ` siY< 
<q Z4% SL SHS9 Sl sf us, q1erq,adY<sttazeq $; us 
x=, Sf8fa< (1ecithin) # wtegT<= sar fsrama <gar ë ; xg wrfsrara 
War shar ws =r ada meer ë, s< =e fst š midfergš= % qeq 
W qafuq glarg 1 wicolcs qiqrer< S weraqr =<sr ë qa wt, Easlaar< 
sal * qferaa8r g sTTergr G<ergi 
Ë! Të, =< <s =m fiqa shi TT aqa arar fas š foà 
Wiepres sf siTqgTseT SF Š 1 TS92 28 úuTS3sl S qegz <ç š s< 
W[S9t<s #fesa qr qierfaaa Š miea= =q Z erasa Star ë 1 

(e) *ü4—g qY % që wr< sr vu, aT Sw sf sf ser a< 
(bulk) sr first <erë) sZ qa rf qYfÑaqi wr max <= gar 
g, s qara 8 r= % qti £t maeta ë 1 #*=t48 qraqee W =+ srs- 
sa8rs= = Ñ sqafq ghar š l waf am š sriq srsarrurs= Sas 
°. % 8 Y ÉY Sar W lar Š qarfq qY $ f6šq sa *=rá+ s=Tru= Tra 
Sta qr Št ë ST g8 sad mihii š faz sarata sar Ç <a at 
sq š É qta siç arqrigs 3 mer mt =rsarr=rs s< asr = 
W fsafq Aw ë s< <) Tu sai qqfaq @1 w aY Tmera-qsƏevo 
(photosynthesis) s< =< was (respiration) i saq w€ 
sqez ë f$ qq Ñ S+ si % sqeqst aras fia 8 qà <=% š: 

(<) mseRG—aq sr =ç š qq. Š se 2oo WTT Š OZ TT 
š #aTtq s TG4T Ñ ATTeZNCT <eqr ë, wara së u fraq srš Fw 
“Sq ST f Sset sqa qil gr<r Tt ghari wrrfu HTTSZTIT PG W 
Sat s< qar Ü Š, qarfr qti % që ard š qg Sa + š 3% w 
š feqr @1 f< st wa qü W saq S fq afra Š TF T 
Rq, qqefer s< stage s SUGI <s Q 1 TmZhrr qf % 
fe, faqaq qfsnti aY af 3% ea Sr š 1 we (lettuce) # 
sa AD. s far W #TTSZts Y wqqfeafu S re srfira: ataq 
gl g 1 š Ç 

fit *r sTrsëtser (Nitrogen of the Soil) —fir Ë TTrsesr+ Y 
TT e.o &% $ %s< o.q4% s <gdr Š (siYaq TsT—rr fagY $ =s 
s.eW %% TISZESrT Star É); fax dr a š [S #TTSZTsq *T qeq sita fat 
gél sql aç ssr4frrs qar arf qiRrai % <q q <edY ë 1 Safa 
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qYiqi wt trr << a< 


qYfaei * = =ç dYzfrtqm qiz Sera 3: arq;= sz aTzyrsz ë slY< 
Gra aqt rr qiiqr sr £, sx f rr4frr ataq m=qdqr TIT ë 1 
Trrar=a1: fat S Fama qifram minr fazr # <zTar re st 
—rzftrr& srarqi *r fzqr zre Trzzz = W qfcala gre g< 
qti £ zqqrr T: fq req qaq 9Tr 61 TZ mms srce (nitri- 
fication) TZ É 1 XT merr W Qrifrqq qr arge =t 4 št 
srqzqr8í W wirfrgr gir £: (z) <+ T< qrçzrgz ST (ATgU 
siriTirt, Nilrosomonas) zre fq £rft ë siz Trsyrçz (—NO,) = 
are gr 8, qz (t) x= Trrz fisqa Aqrçzrs= q< Trzyrz= sirar 
(#reirász<, DYitrobacter) tr zat grir € #< fgzarrirrr gre< qrzzz 
(-NO,) =T# <z=yŠ 1 wT mr ssh qY zr Tea 
wait er É, wañw, fafyqi sr mu frrqi q qaa qYfre 
Tq =?šrr É fz Trerrarqhqi zrersesaqrasretimr grfr ë 1 Tm 
Sra fr st gr ss fearçzrez (denitrifying) #rarmsí zr<r 
firdifa+ gt t< zr TTzZra qar Š ft Tq qTqqz= S srzT qTdt Š 1 
#TXtr4 g qrš$ Pr: qYimr i rr = q3T Tre Y| TETY K 1 SINI 
s< qY $ q+ mérz* dir fafam me i qfrasdt (putrefying) 
srar8l size tst Tr qz q <z qz Tari zre frafza fr arr Š ( 
mq teqr q arrirz4 r q1f=aft £ qtZrr qfamadr srara8i sY< =a 
zr<r frt we t 81 í qTqla+T rir é sY<fz< Grfrqm tYfa+ (qrfrqt- 
Fe) = Ç gTCtfcer EPI É 1 serGr wqzar q sTrirx4 =t zqfeafir S, 
Gsifrqm qifar 2riet +T t arsa €rl Š 1 xT mtrr z=iw drsiz 
srzzrqt gC qTdi ZZ srasTtfr4 Fa fq w6r e + 
wm trsq peta wt faframa (Fixation of Atmospheric 
Nitrogen)—Trg +t rq HTrÇFEx4 sq q=f * Hrq qt šrdt 
É sY< w+ Çg far W qisgrm * qY =ç 8 qhqi $ fq sra 
qat É) fzx4 faraql zrcr Trm7rere sr fatima frac st secar Š 
% fer ë: (t) wmasaem S fas st famaa (discharge of 
clectricity), (2) ZZ TTrrárár #rarrsi *r afrrq, (2) mzárár 
Saqi Tr srfxz4r, (<) #22frí-sarii (Dluc-green algae) 
Tt TTfr+T sí zTe qfo Te É Zt<zr firç r wt qi Ë 
(R) =itrasft <rrmi gre fz q +rzZgrar fabcrma (Nitrogen 
Tixaton by Saprophytic Bacteria in thc Soil] —fgZt % frazr+ š = * 
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SRP març S qreehaq fafrash sñarmsqi q wf S qm mt caq 
TršeTs6r sqa sü Q Gf age (amino-acid) =ç # ff 
(fixing) *<# siç sa T sr SIF s= 8 arar gr É 1 w sar 


T] r qeq % aTa q Siri fugr i fe sq 81 rtt =4 s< arsgrara 


sari #t Pear g18tr g s< sfaq: qTg2= =q q afrafgqa gt st Z, sh q 
g qlaqigr<r qaqa *t sf Š 1 Fssg aa sasa sq Sar =Í Fa Taqi fF 
sffarasi gr<r fafrafsrq saa argataq st wr washay SITaT9raTi gT<T 
fafrafsra wTrçets at star agq =a Qh Š Qw sftamati * <qe= 
gr ST dt g: arasfrát (aerobic) s< ra Frtqeftr (anaerobic) 
q elisz< (arasrdl), s< #w@mafsaw (Wm from) Y siw 
srfis s SYqi qqgi $ srefrn ë) 3 sharnr fagr W fasfrd =q 


š qateq Q 1 s# sarsi gre qregrs fafssrq Yr sesszar fur 


S ss % si = G wrifers2e (Tsshqaqr srñ<r) 3; srrfrsr<or 
< f< m<eréi fee 4rgeerrr fafisaaq 3 <araq fawrr aq faftaq 
ST Sl ET qaT Š ; ' ' 

(š) weas shani gra qmëtasq rf: mrt: % fear 
siran (Nitrogen Fixation by Symbiotic Bacteria: Nodule 
Bacteria of Leguminosae)-——sus à sg feat % Të ara kar 2 fe 
ST% SWT qëYar< qTqi = fir 3 Sur q< ssa gi<ar gg ë s< ss wf 
š qi= st sqa sf gra sz q Sq qT€ # =s g q£ f =+ iqi 
% T ü $ë Wera ga ë fr=Ë Test (nodules) qr fer (tuber- 
cles) #ë% š ( 2 ## mar< š: RTrsëYsra fufiriyara: sftarmafi, fasiqar <r=- 
sitfšzm tfssrater ( Rhizobium radicicola) % fafus m8št (strains) 
T Sr gW Ç stç saqsa qfesrdi Q fur * sm % wama 
SSES #r fafisrq ma ar war ga WI ` qg fasiq eq-3 car 
<s rarq ë sq atwsrareqys syz sar gt ea RTg=tsrsr =r fafirisre 
G<sGtšl w€ saq g qa ë Fg Sara g% % sfqsia dai 
(fssq-qa q q8t) š TfSsrsi 8 arz g siz qY 3 381 š st Çš sitar 
fsaanr <g% š 1 s= sirara ar<r s *T =a (infection) #Y< fer 
(nodule) fira #t faftr <q w=r< Š1 33 3nr wq Er< sar 
Wq ard 1 sw3armeç maq Sc qeq3 sas (mucilage) #r<r 
W sq fəq2 g srafrq sirara sñfsraəi š fslirq G Rr< Š sr S” ar 
ST S1 së q XY fc ufre Qa Sq Š sfF< qfsraer fast aY 


gm 
84 
g rí 
Ë q. 





tiq wY <rt w a< 


fgfzt +< m =Y qT=zafaqsr (cortex) sr qg= smart Š 1 q frarmsi 
s sira qTz gt zar g s< % spagafqrr q gqfrae qq Së t Tas 
x+ srarm zr<r =a £z sr qz 3; =rem s=reaafsrr q'iferrir 
qf qr4 % feq wšre ¿rit ë sz st mtrz sri+ sTrF9<Çi $: wara (sz) 





` f 3 fer vas, 
fs va — stfra qq =Y qferrq aT qr t far va0—rr 
T Ym samai g9T<çr q2idi 

aqr Tfze+rqi Tt sem qCdr ë #< saq gg ifa qtfas =e í arq % qrsg- 
Z+ Y fafaiisra Tpedt d SGfad fast mr gG sr qhi % zrér< T 
sasha gY srar ë sz zre wr rfzrrsi zr<r g=a[sa grar ë arc tiq wra 
Tfzrrdiq fgrTer<g Tra 1 s< Ttrrefar d 4rgZUC Yur fr 
gt art £ 8r< faqaq qg Tq Star Š sz fat 8 mfe+r-arër wrar< qY 
St T< faarfzi srrga wYzre qhi ramai aY qrdferssz m<rr 
wt š s< Sra g+ qhi *Y TrzZr=fra rra mar sar safe 
wx wzáraq (symbiosis) +r w£ szrzer ë i war qç ss 
ë fr qtrar sina r m=i W <=(4t tr<ra =< ar a< <a 
qfcadsi TT sir qt zq sq ÓTÉl É( wt él 
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q<x ; sefa ses 


s Terç $ Hrgzt fafrgsh sharma q wf * sq sr saq 
TrgZts sqa araç Q Gfmit se (amino-acid) =ç # fgqfr%sr+ 
(fixing) *<#% sft< siq s s= SISI sr t arar gf g 1 s= sfar- 
. WT T eq $ aqTa q Tiera fugt q fq sarqa r rtt 4 < qTi8šFarq 
sarsi = fur gat g stY< sfaa: TTgzz =q q qfzafsa zl sm Z, st sq 
g* qq gr<T qaqaq #T sdf ë 1 fissg së rasa sr %+Tr stfeq s Taqafidi 
stram gr<r fafqafsq saq qršzlss si arar qgsfrár stram gT<r 


TaFrafsrq wreetsr st sqa qgq sqa Zh Š 1 GS sfqrmmsi % wqez- 


st qaz gW š: srqsfdr (aerobic) s< <q frtqaft (anaerobic) 
uslegliszz (qrasrár), s< wəyYefemm (sr fra) úT sis 
=a g+ Siqi sql $ wqrefss š 1 š shan far q facdhi =q 
š matfçe Qi s sarasi gre qrezYs fafrasrq sr sesszar fagr 
q ss % st <q T srdferzgsz (fequqar shar) S armfrac 
qç fqá<x w*< fe Tregteq fafrssrq S <araa fagrq = fafssa 
Sq él El q9r Š 
(q) wwsWát sffammi grec qmgtaq fafrasnq: Snrdraidr- S; fs 
sitar (Nitrogen Fixation by Symbiotic Bacteria: Nodule 
Bacteria of Leguminosae) — asi a aga fast % wg ara tefr ë fe 
ST ST wəf[ar< qti mt fat 8 sur q< saa sá<ar qadt Š sit< ss wifi 
3 qr= sf sq sf gir l arz q sq ara s sis SY qÉ f g+ hat 
% Te $ #8 wera gi ë fs=ë qfsrq (nodules) r Tfe=sr (tuber- 
cles) #g% š 1 š % r< š; qTs=elsra fafirisrs sirara, fastqaar <rs- 
sifawaq *fgdrarer ( Rhizobium radicicola) š; Tafrs sgt (strains) 
g< mr g Q sç sqdaq feet Q far S am š caa= 
TrsZTsT =r fafaqarq wz s sar == gW l wefaqu =q % rr 
vq arar fesatwsrarcqyi syz +T Stam gf gas Trš=Tsr+ = fafsararsr 
*< ws šl waranqa ag md #% $ sfsrlar qisii 
(fissa 8 T8t) % qari q s< 9 sie qYal # qƏəl 8 sr Gi sfrarr 
fqan <8% Š 1 s= sitarasfi gr<r që =rs=wqur (infection) s#Y< TR==#r 
(nodule) frsia #T faftr =a w=r< Š 1 q Ya sm wg Sar 
MST SCTS 1 Sw ama NW pe 3 TšqTq $ sësq (mucilage) zT<T 
w srq feeqë g srrfsrq stara Yura 8 fla w w=r< % wr s ser 
sl G€ q+ <q š frerz nfasz Əla #+Tar Š šiY< #tfsrar furfadi =Y 











+ P t 5 


ma 





qq wt <rmrafrr << qa 


fefz =< > sr sszafap( (cortex) == rq sr ë 1 #< #rardt 
=Y sírar qTg St =asft É sz 4 s=ət=afawt q sqfaqe ar rë t mafsrq 
x srarqsj zrzt saf gz sIrrr qz $; re samata q'tfrrr 
fz qr4 $ Fx zšrər rit & sx s= wTrz sriq: arrrü $ =a (mrz) 








fr va fr vao, 
fr vy —ur ttfrrr ii =Y Tfezrq qt met i fst vaq—_—_adar 

T iq Tari ZU<T +T$TT | 
qq Tfezrst sat z=rq fr & siz sa rz fad dYfa= = T arq $ arz- 
Za 8 fafratea metra Gfadr qhfagi sr £ wr dt % srér< T 
arar ttfqa £t tra ë #Y< <a wr qfzsrsi zr< == grar ë aYz ñiq sr 
qfzrriis 4qr Ter za qr) smaris 
t fr š #Yz fašiTTar qz sq Zt Š sz far 8 qfzrr=rr w5rar= qta 
st ç fqerfza weršg l wYrmre qhi Aras qY T*rdfzrszz war 
sr š s< Sra sr dYdí =Y qrsZradrq rra qar Tr š wafsq 
sç wgsta< (symbiosis) +T + sz š) sdqrífq qZ ss=sea 
ë fr ñfaat qtaq #r q=arqi 4 <+ qr<=a ses q str<fs zraqmafs 
qfcaddi +T sr wz zr nr sšr Ét mt Š) 


42. 
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q<< š sqeqfq ses 


=e sr qr Gal mt gë<-@< (Rotation of CGrops)—fa#t š ara- 
s=gëlq qrqZlq Gr fabriaq wfa-reaedt stafi west çrš sfu- 
=l që fqer % qrgzlsrara Tia set srasiqur qaa £ aft< ga Tar< SY 
Sq qar di ss% faqaq, war ar qq ga TreStaq st qf Tay Z 
Sq S+ qfsqs qe fur Ç gt ste fa q gi Š 1 wq s=r< wy are 
wš, s8 ar, ë<r (Wear #S3fsaar), sfwr (farar qrz4fae), srtfz 
# fat ws art wast, str sr=r (sr, qg , mam, s, s£, arfz) s< 
Sar, sr8<r s< sal % W<< % qr drŠ arf Š 1 wesq, qƏh, 
a<, af siz arër wq fagr % qizra, #fšesaa, slYz qTgëtsrr wqx 
WU4T 4 Wüw Td Š 1 | ! 

faz wrsq qz (Trace-or Micro-clements)—s qg firfesrqaqr 
st š f wa Y wm qis free qeq, ŠW qY (boron), #wátsr, sizart 
(zinc), gtar (copper) s< zTYfesfesm qYqi aY ara qfa % fsa 
Sree da Z, [ag ar qas fusus q g+ q % fusdr s % awra Š sr 
qz git Š s< gg qhi % <i == gW g 1 qaq Qsqfnfa qr 
šU WC ar, qarfr qz fasdtol =q W qhi T Faafra <Q8rŠ 1 Garfsq 
qY<fq =Y srasqsar sa qYiqi Y gt Š 1 ws (cauliflower) t 
sq fasTq sraaqar gir É 1 wat ar qhi S dY<ta4 WT T=qTall S Scqsr 
wQ 2 qanma ghar | 4adra 3 sara ë qf Tai š, qYa =Y Eer2 


` qfz git ë, Së wq Sut š s< srefomar (chlorosis) gf š, sa*%, 


iz, =arz<, qaqhit srrfz W daftar a raq qar sira, Et £ s< qg sara 
ë F gaa qidtar slt< fazrfqq š qea zy Sam 1 SFeW S; sTT4 3k qr<or 
qr 4 Qe s aqs2 qfz Zi Š, qfaqt wr #š<ə (mottling) sz aq 
Swa mt q8ar sr sar qfenrm gYar Š 1 sTSY Š saw sly< gFüer uri 
T qr f qara frsdr É | atš % aqa 2 TaF<q Y <+ TÉ gir 1 
Wq $ srqra Q sñ 3% rà qt qY) qifeafem % saram q qay š 
sqefemamrsa (chlorotic) zr #fisrit (nccrotic) š+ sq ghi š! 
S83 gT<r TIT qsqa W sreBTaT fredY š 1 wë nfssoqi r csr š wr 
Sr ë 1 ra % gqasw= qTqSTq 3 faba % fs gsleldqez (Azolto- 
Pactar) s< <rzsYfmrm (Rhizobium) sW sisafeqm sY sresqswar 
ëtt ë 1 Genfufsa qY S nr: wz sql, fsqqav me s< q=y ZT 
FT ST Š 1 sÇ WD Š <q < TW ST#qU Š S3T 38 Pyrt 
WFgw (low concentration) š qz qf *( séfq+ w<ar ë 
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m 
fa sf 
CICIETEE] 

t, fa 
Ts W z 
Q q 
Qa 
Qi q an 
PhaEER 
Ñan š: 
Ww%4 TW. 
KQqi 
mi, We. 
KIKuH 
W n 
[aQhad 

glas 
KUR 
gu š, 


st qat tsa Cr qzrql wt saq x R< 
sr 2 


St dq *=9 Ta qZTŠT =T sTTSITTT 
(ABSORPTION OF WATER AND RAVW FOOD 
MATERIALS) 


w qar qfeqr sYq $ Tem saqi qr š) q# sfr % s% qqr 
far afra was wr saqi s< ë s< qfvar qq ü q8— 
sr S< *r4q z9ssrqarss—a d g 

t. f W ww wat werdfrr esqn—gt qq af % meshfme 
s < gre w qar q+rifrs wqw sam sü l à Ts 
<t [Üagr * ü # s=arqai (interstices) # sfrraÍfnz gq t 65 ces 
ë s< S+ si *%: firgz qeq 8 st at ë 1 sz sgt za afua nr 8, 
qq Y sramrTat W szr qÍ Ér, Sefa a fat arar ë) fafwa faza 
arrriFrq: wa fr sit fagr 8 fagma <gr Š Të <ü gre ga qz 
freqa š et t së %; srq zsqsTfqa =< f6à sq t sq irqga q sau 
s % sg qg s qzə (film) š fs gr É st far % mar Tt pr qt 
<rt wm # Z q ws slasq gry š Pes % =l zrer srfasr 
srl, mraq tzrfqq qieëz s< mrdifre are sr srsq rra q fasq 
qarwi Tau am Š sq (mm rs qr faear É fr smrarc 
Tt Ç ZTqt TË qaq TT TZ $ qr 3 <a q< =G Te<r£ s Frunfer 

(ctched) Et srr š) 

wfc mY wmmac (Availability of Soil Water)—Trfr *t 
Tqər qt Tfr=afr sizr ze mms fmzt sa wr Wt <err ë s wat 
gr<r %frst q% W qaqtfce <ge É 1 wz fera sr (capillary water) 
Tel ÜZ Twi ref aregia 6rag em) 

w€ *farr s= Tqe-Q8i gre qçesar sashfqa gr ë, sraga qz qY 
š⁄ fw& srw qataq *r eq STT Tr STq[ Ç 1 ST S T qz 8 qi qrr6 
=< [adta <ë š, 8 sq r TfsTar s % sta srashfqa SPr8 a afasr 
sr fed t fzar £ mo t < q mis se qrar i af me *ÜËrzr = 
wm 4 qt gt qprr ë St YS r ef qzTfrë s< #rg=ri (wilting) # 
war Tq rE Trdr Š 1 

q. wmrdza Q 8 (Gases from thc Atmosphere) 
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aG SPRKUSOWA ç Xa eu asus 


qq¿ s=q=eqf8 srtza 


fuera afra qq 8 W Sq arada slí< mtáq erzarsarse dr üst 


s qi g< sasha s< qaqa gr Š 1 sz 38 qis S wr<r< 2 sÍqsz s< 


sat g faza 3 mqdra gu faar gr #ter<r srdr i | š 32 wa asta sfara rsi 


ET<T SsTFFŠÉTSPFT 21 sT4siYqu[ qasaq 3; fa ter ë, Fezq Td #ršsrqars= sr 
arsa Sa g€ sTsrarsfi zr<t *Trdferagz S farmer $ fen gra ë 1 
xww (Osmosis)—zg r qar ë f g Gr fisfeeat git ë sir 
afz fissfr farm (solvent), #arg<wr# qt, sit< faggsfte (solute), 
sarawi qY š Tm qr sr, #f qaa saq, at fafsrg asw ( coh- 
centration) % <t fqəewdi @t qww we $ feq mqaq 2Y si 
St w s< st feərms =t sqà sr<qre saqsa qds sr adr ë 
fssg gar altz fans Y sqà sra< W sr qq wr gg marc wa 
=< Š fs sar qeq nrar gr frsst qrç G< qat ë) š% War 
š; q<uears (selective) Wren % qw % Gre Qar fafeeqt si- 
qr (semi-permeable) a faaéhr res (differentially 
permeable) #zeəmr g 1 srá-qrara fge8Y S: qeq š fafs aras 
š gá $ qramrs sr ff <arnqa (osmosis) *gə%rt g s< g 
SGTZ q%EFEUŠ fHçst q< zg8 WT ST <Tq s SS Z4 =[ <wGndo 
ar (osmotic pressure) *#ü ë 1 Ft fqesq = wwredur 
Tq Sw qrzgq GT qqrqqridr Slqr ë 1 sqHq% GFGS, qƏƏl qí sFd3T 
= qara (bladder) #t< ## #@V fsrešt g€ marc st w fgafeqat 
Él sq sq Wq4T< T ft $ q+ (weak) fgqəw+ qiz (strong) 
few SY qa far sar ë st fasurm wí q faguq š qiz 
fs #Y s< us frfzaq zara gh ë1 ser * fq sr 
TFesfua (raisin) wr $ far šf sr š st sasa (endos- 
mosis) *% #GreT qç ww wr ë, Ww gm SY ssñq'qfasq srh<r 
% s= wfsrq r #ë ura are< # qráfr à afesaqu (exosmosis) 
i Zt Wsr< s< qT TT $ qiz fe (Tra 
# qu% (46%) q sar shFr< fas< smarši 


* qq =l Sesar ( Composition of the Air) —sFr =e % qr S 
Woo wa W % @¿ WÍ8smq Arszts, Q Hf smadysq, o.os nfrsrq 


Sq sršsrrarss dir Š, sYç sr Q8 3 gTrsgisq, Gmm, ssh, 
SISI wç srrÍfe fqze =q W St <edr ë 
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3° sefa sue 


fs veq)—Sq q Qd T st faewq =q ú sro<t s< sq <a 
git g, mifsrar < (ccell-sap) *rëš s< Y 
fs fagr * qr 2 sar stfira sim gir e 
St sit< sifat < ata er ga =lfsrar Fires 
(s= =Ətfsrar Fafer s< stage firesft) gr<r , 
qaq el Š 1 qwcuraq: <aradu qarfeq 
RT Š 1 wseqad ifsrar fafeeqi % weq % 
T% <q S fagrt W Wrf = qar str š 
(saq36qu, endosmosis) 1 Fg w ww 
W <qrsdu us sZ YF mem QTéU gteri 
qf sifšsrar af st s< Tfqeqafrə gtqi s 
fa gt qr<q= gir Z, fasg sfragən fire 
fafssraar sit< a<orsqa ( differentially and. 
selectively) £f qr<s=r gil ë sh sr at 
Ts ye4—s ws qt sa<agq dr g Fnsg mifarar <a =Y srh<r sfr< 
fq q< fqr S Gw Swa Vara< ag sr $ <F6dië 1 6 sxs 
faqa g qr<erer (selective permeability) sfa- 
Z= fet sr qes gWr š 1 s€ s sI qFq arq ë Fe fafsas 





as s Ps qf<feafaqt 8 <é fsresr fafus qreqeqar g gir ë 1 


Sm (Turgidity)—s s= #Ifar sfarfrs sr wí s< 
SSTÇ srasTqu G< sr ë f <wqrár (vacuole) W s s 
< gt sar ë qt are Wq gu sfragəq slt< s=ifsrar furfer q< g ffe 
Sta qsqU 6 l wQ wë <= sirqzəq qhfemr fafa % fqsz qrgç st 
a< ger sar ë s< =a fafsr st qa sf ë) wr gš Sesta 
af sene (clastic) gF $ #req_sqà we =ç $ sz sr 
% šq sqa gir Š i s< gg Terç qg 4 qhafra S: gw qar q< 
<rt gre Q 1 <q smUZ s Ñ srrfas= (charged) #f"sr=r 
sát fafe sqa (tension) #f saear T <à s< spa (turgid) 
*ë%Tf é s< që sea sms (turgidity) *gərf š 1 < 
*qq q <q t sr É Fe qtfear S sma saat š SY q=Tr< S <t 
Seq gI 8 : G area sit< ga<r saridfi fra aY za s= <q 
(contents) gr<r #Warsr fafq q< q <ra =Y amswaram (turgor 
pressure), #t< ##ft #š =tfsrsr Fafer gr<r sYfsrar Stz432g q< qr gsafr 














——— 
wS aq == ira qart wq stashaw 3et 


Fast sr fafr <ra (wall pressure) =z=rr Š sr 
<fl <a gs wt <t xfrit=a (counterbalance) *<% š s< 
É s= stsara=at (equilibrium) # f<fr sr <t š 
Zett (Plasmolysis; fr veə)—=fz fst = qr, q SirT 
št S e= sr= qt sç (Sphirogyra) * g ft =< st 
YF8+T $S sz famaq (ner S ú ar te femqa) S FG sma 


fx waeq—fasfcqr st qr 
=Y sf 4 to %, C(zfsqa 
RrçZz *T8=q Tt zar S NË 
Z=t-ët; =, s= sifimrt; 

q, Zw4SPÇt *t srq=aqt a 





s< sss š V s s 
št sqa fr Gras (nucleus) 
s< snfczq (plastid) sms 
sraz=q shiar fsfa S x< szfss 
rm € sç š Ñ qe qe; sr 
sfsafas wa (mass) fsfsz s< 
š, s< fr whyfyrr fafa s< sra- 
x=frq ss % ser +T sta+Ts (space) 
== s sü faza S w< ara 
št sara S; Q3 sr s 
qr sz Š Ür ser <s sr 
<fl % ghD S wr < 
=< =a Z< <q š == qTg< 
frr= sara i frádr =rz fasgq 
sr far ç sqa, xt TUE < 
š št sf srz gt, <üssr fafs 
š 3 <t HyE9T xe 
(plasmolysis) =zer ë. 3fz gs 
sq sr+t fssqq +T Sç s= zT 
sPs=arfra fra sma st === = 
*=ç qz Št razas sf ss 
f<gfq 8 =Z sat fzari szar Š 
sç <Gqrfr S=: xqT= gt sndt Š t 


siz Ñaqa (to9) s sus nfrrds (reagent) ë 


Zee (plasmolysis) w* srar< Pea Š 1 u= sme q 


smash az Sasha aaa 
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¿ -ç2- " Q 2. 2 —: -- x "a y iep 2. v AR man 
A n Anja ns pay py tO s 
ge > z 1 £ :' 2 1 —— sss 2 = waw 
| h Vs 
; Es 3o9 sqeqfq ST ` 
: k: 1 
! 


T qf 6 £ g< sradsq qx aq sredt Ú s< ST 2 war ars 
qtfafrql *t sl< g%wqt š sat erqzseraqha wWSGenal sex (flaccid) 
gl str ë) š fax së srmhqwu G<šY g a< ST Él str g s< 


ll së <araqa sY far wí sqoérazor s< É sç eget srrrsc ... .. 
: qaq * sas w feq sfsrar Fafa Y qregzqar qar sfrazsq s arüur- — 
lli |: <qT<-arargsr (ectoplasm) =Y sá-qrGrsuqr sz s< ë ! . = i 
Ll b ar gt 
rast Sq K 3 THI Q, 
si. së siç =š wt qzT3[ Tt qateq T. 
Í` Y 
$f (GONDUCTION OF WATER AND RAW i 
li 1 FOOD MATERIALS) 
1 qə-aTa (ROOT-PRESSURE) 
q Yl g< washfaq s waf % ss W gfaq Qha él 
| i S % s qg $ qfemrmeqeq wGueafser ar sñfreri uqa; aras s 
| (turgid) ëV sr ë 1 w w Š sqa fafaat sh ŠQ=sra s". 
| 














. fm 

für Yea——a Ww WANT w W fqgú s WT wm ss Qw | 

Š at& < femra war 2 1 | 

I WQ Waq 

1 ç kU Sr <eqr Š 1 < merç ww sess (intermittent) Yam 
TT Tq mY feqr gs sr sesar q sr <gsr š sif< = qampi: TQ... 


STHUONSZT SF SGT sq9T ŠI SS sSDT.S Gs <Teq <re srfëF+ai 








` 


— 





` a sç w=š ura “arl wt siamg4 34 


3 q=<ç sa kat amat Š sÑ sa mmn qËrgrdi (passage cells), 
=afeq naqi sç wd % sv R wrm š st wanerm arz misfnqí 
q dq Qn el rt sfaFcar arfafaqt ay Feforqa fafaqr Sr ww 
r< izar ëpit Q 1 quq Te T ¿T(G SW Tt5r< q St TTŠr 
é f Ta aa <a Š Far q Sr srrenraarq afarni sqfy wwWu: 
=p sasqt W aq Cc qrriceidi T< z(y É Fxat mrer sr 
#=ë w are qifafrqr $ were qqr g4k zre 2Tç €Y qFic #rra Ç 


wis qaq É 12 


Rdtt v—w-ara (Root-prcessure, fr vze)—frdt zaza dt 


fs vee—g=-4a 
qz wara 





(fiw: best m 9 qta) st ntarsra 
st t $G S< sz arz *rz tz qTrz Tai 
w <az st q#t zt uç £t=it (T-tube) 
gq š 1 as g 8 qrít zT sirz far #raredt 
gq ári qa zrar (manometer)(#afs 
G s#q tar er war qr q-3si, U-tube) 
W f t wzÍsa € W aan qrrr qt( <r4- 
Tr # Zr=rér W Qw <q< = ztxr sS Zà 
Zr-=rët i: srrér fst sz rra qm sa z fast 
rt r mt qt eat Et 1 Fray q fg gxr 
= sC aY arms (air-tight) #< Š1 
qart Tt % 9* qt mga Tr Z, d< ma- 
mrt *t( =ár AÇ 8 q(t t qr (level) 
ka 24 

Sat (Observation)]—1Z wš % arz 
= sat 8 rtt 8 gw 9 qIT4 SOT, ZY-Tdf[ 
š qt € g mr Ár aT8rq Eh 1 

safafr (Inference)—T<r šT sa 
ffe Št Sre n qGt wt qaa Qa 
siyç wat zt<( Z= Sta * sTe ÇPH Š 


x TwE4t Tm: eq S T? mag H s= % Tra (exudation) 
še wrer Zefr Š 1 “ag4 qk niat zlata sen š fç së qeara s 
Zr<ç req g Z< qrq ë 


















10. “araq aT gslaq (TRANSPIRATION) | w mañe 
. i fi . ; 1 s 'KTEI 
.' Ñ. É | i: q fur Ww sfas qr a dš Wi ZT<T Sr arqsltíqe ka: ; 
.. `V .. Él sms wn Weql (physiological processes) % @#' s 
a Mi | z së sr Raë 99 wn ZV dh gre yftaarfesq gtar ë, Sfm st=- | ' Í 
J E: 1 ar =q Š sata wr Gs šY sr š (shfqq qhdla arafes . s 
“AH sN (mternal tissues) #% sÑ wm, W qe, ek wQ kos 
; (green shoots) st(fz, $ gT<T q S SYTS[ š maf saT $ _qT4T ki asa) 
) sfrazəq gr<r iqfa sre-arsq s faqsaras areqtessia (transpiration) _ 
! #zəm Š) që arqq (evaporation) #( w(< T “T s. . 
| Š qis wg siager s siaw< safar sdrç qreqiasw sl at #ə -_ 
i serra aqa gre rifaa ét ë1 QiqSS sf gš qt 7 Bs 
wW:iQss qY sar qY3 W qw Y TŠ q8fr gw sfua sfryrar Š ss saraq atr i: 
5 Š s< wg mí qha-2: qdr sfre qr qe gl sme qw qhT S ater Aa 
I = s< ras qrft aY gë nra qas gW Š (sqrqiqsiq GT ma hias 
Pili (mechanism) = qzg ë1 qf r male qm q< sreg gl ë s< ; 
x 'Í ). sq Taqa (parenchymatous) ifšsrarg: ste % stfsez (charged) I 
s. : <= Š sqa qg s afsrasti S atfsqa gar <esr ë, sqY< sFq<refsra < 
m sai (intercellular spaces) $ = wq W usq štart xesr 
 — , ¿ ; SS q 
7 s Š sq G$ 9 sm W sqa (saturated) +£Ü €l srl sgt — 
z St se-qreq q St <=s (stomata) qt qa areq (cuticle) gT*T 
 qrarise Š sər qr =à W qe sh <s amqtesqa (stomatal 
transpiration) sz z+ #Y srgradiq qmdtaniq (cuticular 
transpiration) *#% ë1 sta Grias qt fqafasq wezar é s< 
sreraiq arsqieqstq ST gəqr 8 =š Tq sf wfeq ghar Š 1 <ç =Y 
<= qz <gs $ #T<wT sTSqI8eGsi+ srq8Z xet gl sheni q sr 
srg< fqaaar š, sa *rcem sr s< 2 rz st srgar (humidity) 
wq sq ZT<T SçSqfq =q W satfaq git Z 1 q qear< <qi $ +a 
gar sr re šër s< + <xefr š i wcs-afaqsg (dorsiventral) i 
qfaqi 8 fas qe q qar wfs qam q <s gW g, sr w T " 
"x sta: faegs% Wl Qhi qfcemme: qç as sü s =Y saras _ 
' Pk: š wqmqiesqq Gç ë fs waq (isobilateral) qf X 
8 sqmfËreaar Sq dr q8N qç <=8 sar eq 0 fsafce cl <t O l ssm 
. 11 V 





—— í a. asmia auabiukca asas snusuapesiasqusukpusaccsiuqta, 
_ : 





w s< wsš we qaq wt dara ` qo" 


s zrefsene (guard-cells) <í GY qfefgafgqi % sar 
siz: ur qaq: sea qr qiat é< dr *< Rš 3 gT< amrirar GY 
frrafra m<dt &i amqmaáq W meq W sraçssi (lenticels; šf 
fr v35) #@t r gram grar él qrrer er afra ar fafas defe 
(mass) % gT<r s=-qrq sqtg<ç free ë 1 

sq water: qfcezrzs mqtq (Transpiration: belljar 
cxperiment)—f#=r faf š areqYaraq smart S maize fq 
St *+(+ar Š 1 Cs; TT *r Yqt frgsr far #r ge Gs Q= qY Tn 
gt r qç str Él us qfcsgrgr T << s< fzur qar ë s< 
st 3: qrarer qm W gg qqq q <a st sgt dr tar 
war É f qfcesgras aY saq qaz T< qrfr #Y SWFY-SUEY aga Y 
qz š 

mt <—tqt w wt <t qsí W qw qm (Un- 
cqual transpiration from the two surfaces of a dorsi- 
ventral Ieaf; fg vea)— 
freza (filter paper) w 
T ser draf qq $ GE Zm? 
=arez T=Pr<erqz (qr *Yarsz aTsš=) 
% w% freqa 8 fh gt #r< sz 
g sar (flame) w< Tr 
sirar Ti = ç mwa ë f; % qart 
c et Tr gtt €, Fgza salt $ trr 
W w qerár št mq š)1 fr q 
fz stare Q q qi T 3 us 
s Wç dir, sq dr $ sTCG 
+ < str< zat zY fas as q< 
<= ST ass; (mica) % z+ší 
qt Gq qt sorgz W qr faz W 
fear srarc ws qa-saa (leaf- 
clasp) ë q@ gz 2 št s< 
Sat Sr qz qsr V< sq <i 
aš qz fpardi t sfrsrar W 418rq 9 mgea T< St fq ariza 
=i *rsi #% eq q zr W ç ta 





fx ew—ma fa qaa; aY 
wš & faqm qreqrersda 
feaera sat ë 1 


r. 





` s 








t 
sss 
P: NEED 
' 
4 ` 
é ". a+. kuku as g b. =k aqase EPESSEN uran, ; FSU 
£ “k a * a s Xaa, NOW aqa “Solea ss IV ATE A Qs TIT ` a (ir 
Ca isaa 1: — `< = —— - =<. < # yar F AS. sz, ` shi 2: S S. r S a £a 
x sq a Ips — — s... - Y Y — T. Yu 1 OD5 s. : 1 - 
"2 * 54 £i sË USE ES ansiw Z sasaqa ESP Zaa pa Sas: s aaTaspua — 
2 .+ K T k QQ0ss : 













N Z w 
OD r. 
BD 2: 
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l 
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"1 v k. . 
a L iL TITI 1, enq re Sq 





S A TS 








s. 


`3o š ` sGreqfq stres 


. 


sq q% 3 #tsm= qa at sat fro q wt mTarez qw sferg sites 
qërf el sm gl šW g< wt <q qfeadq gg szil š er wfeq gt 
STqTë 1 

srafnfe (Inference)—ss% wersrq: sz ger ë Fg qr aq sq& 
q Y star fr as W sfra Wq W areqiersq qay 81 shar qes 
eY sara sq qr Š qç fr që T< qg8 sf qar š Gs % 
WI s< Sq ww q< qier Seq qr Fregs É <=s +q EF S ran ë 

MaRT S—qTreqteesta q9r< *% S st wm (Measurement of the 
rate of transpiration current; fg vvs)—w16ë Wdhr sešz 


Est st qšqƏT 


s < 


[t 


IYTT5TxYrT+iTrrrrrrrrrtrrrrrrrrrrr 
r--rx-r-r—= 





fa aes—udtq faqaq qreqtersda ure #Y tfi fewer qš š 1 


sr (potometer), sgr fq vvs W wañuq ë, #f SETer % 
8g€ ss s<ë w=qw fear sr qanar Š 1 sqa (apparatus) rf 
% s< fer stram ë s< qGfr S sm< GY GŠ Ú SIT SWT 
*% Sq<r sW9 ft W ww Ft ure sms (air-tight) #ç š fkaqq 
T sr el sqa š w<< (distal) fst #Y wz #rgz_ š xà 








Rar (Observation)—zart sát 8 qg feqrš qšqr fs qY % ' 








kusi 
LIRIBRI 
z m $C: 
z E Q Ë 
mm Q 8: 
qa m iñ 
qw m à 
 PISER OQ 

gq 
tnt 


= = 


4 = < 


St stt< ws wr q<rql wt targa 3o9 


qráir W watar srar Š 1 #rrç GT Qrft waleq (ceosin) W xVfrr 
<q s q#sar Él sq qmqteráq sqífeq Sr sTar ë dt Gr 
qrr Të # sar fear qeq ë 1 Yai qrz dra< S$ qg W qgt +T 
far qt S< #* feq ger <t sY<ç gat *Y maw sei <t SY fa qrir 
W zi tr sšY #% << ft q< qç qsqeT ssdr fzarË qzar Š 
w ssqr Š s< qredtesq š: re sq (suction) #* qferrmerev 
S= Tm sr fr ww $ mer W sdrtdft zT s< Š) 
wg ñ Gà f simieq (graduation) % ww fst W gqt (qt ss 
wm q wç W qsqər fraar qaw eqrm Šš1 simf$re qt w 
sm sr em Q< (qr qas ÉY frere SR <) qmitasqq qrer 
#=t WT wz Ér frqifee fear s wrarc ë 1 “<rmr (stopcock) 
š; qea #% weer dig g%w% T< mitt fsr< % qr<és fr qr qar š 
wit ¿—wmiteax dç saqtaq š déw (Relation between 





fem Yeo—mmqkasa s< fer vea—qidreq 
sq 8 arah WəTI 


gr 9 tg #r dre fqaR ws siqrfrq qr qár siç wq faqr <<= 
*rt et üt rien 1 ws gUZ( sz qfgq qur fst *rq grer qraə 
#, st qr#fr % wz gt ë, qgqrar qr ë qrelqƏt á qrir % qaw 
w ša feqr sr ë siç se w% qw W wš wt qreq4t 8 W fea 








k 7 





FEZ2 


SL m i dz Ww =rs fent star 1 SISI g srq8Z sas sar feat | 
sm Š sq qr QQ Sqs<w w sdrea—get (compression ` 
balance; fg vv¿) W die feat sar ë. si< qe few fear sus. 


2), š wm aa qg Wet srar ë fF qt wt qas Tia fç sat 
Š sh sr Š sw araq GV W8ZJ Gq Š sh Q grzr safe Fear 
sr 8 1 sg qta SqG<q GY f< dy feur amr š s< w 
t a< warerq: qTfr #Y që TTaT <q Š s qt % qt w arsqiaisq 
gare) qf qur mt QY s sa qs(fsq cara qt Të Sarsa f 


samita s wr samaq (wa qZrfiz< W) aroqtessta gr<r gar ss at. . 


ara (TT 3) W 29 aftg ë (g wa gërdie< qrfr=Sdt *t Ç= Tt) I 
#— walt S< St T=ni areqiessiq 


<t, af sreieqsiq gT<r sr =Y qË 
s< saahqu 2 qaa =q ñ faz =<er ë! 

mitt q—amqq % Gre saw 
(Sucüon due to transpiration; 
fs eq )—q arar (qis ws Ta 
= ar Fr ú nafa fear qar 2) št 


#št emt sfsqi r rt % qr q<g s< 
=, s< us qdarz sag (leafy shoot), 
fqamt wr fa<r qr % sa< s ë, 
W <q GB S Ter S% araq @ us 
st š eri Z<t f G nr W d< 
G< QY) fw dir gər<er gw sqHdhaqi @t 
qm w< @V) st $ fr ft sr 
q; dyisç S s= qt W ssY Sri s 
amis qaifeq git sq ç Sl s 


=Y Ç që sisqrŠ s= sagar Gr ger Š 1 
fa ¿eamaq w w GZ sq smdi8aq % r< 
3: re sqQOU1 sq T walsrq s É 1 x 


-sfrç srashqu % s= sd Él qel Ha 


j u-uam a aaa. A. a... 2-2 l 


sz wa faqe Get š uw gd qas iq . 


sasa =e Š s< gë <t wal 8 qr< . 












N PHORI tt: 
am Q ü W 
f Qn ü 1 
u n) 
a BR 
a 6 nt 
[zb sa) 
m f 
RIK 
EPI] $š % 
š w WR 
wa q . 
G qa fal 
wa 1 
TGS aq, 


` GQ NQ Q 
; WOTYTN- 


s s quq 
eW 
š mQ m 


` Baat w. 


Wq š 8 


qmtama À 

[U Mt: 
LQ as 
¿h as 


. WP 3Tae. 


N t 


Pi wish a 
suaqqa mt Taeq— % fa qrdtessqq GŠ =i 8 sffas< qa8q 





s s< ws era qarql wt dq FO 


wr gt él (t) ma: gg ša Ç fr qg qf 9 qe wr qaq #a- 
sq eY ë a< qç qrífr qt 2Y orerfeT #maerra YW sŠ Tat 
sf dri ë; qar gfaFcrsr s qreiYerds gre arzç fr fz 
sm 61 (Rq) wrqmew4 s< sastqu W ws ffe qšs ën ë) 
artar far r af gra ë fqZr 9 srw 3: sraqqw wq taq sat 
Ér sf dha Šël (3) s%# wr waqu frt W s= ura qarqal 
(serie emaqi) S sate T waar we 1 waf qç m+ 
we T Q F faqar ér fas wrqraqs gr, fggr W wrarafrr 
wq + sas sqa r sr eYrg, mar T egql 49 (üz 
safar sr; +Y Tm W <q Qh Š, (V) “mira 
W: re gfes <g qara gr ë sY< vg Wm4rÇ <a s 
warm qç<rr é, (8) TT 2 Y qrergi+ * qfeqnr c= 
T TT qfer (qt Ç Wfqa) ser Q6fr ë st 29 ws GY sr 
w <q W wg wu él (s) 99 % art qé< # s * 
far<a S area warma qgqrr 81 (9) qreTraiq 3 qfcrrq 
<q qtQ sfas dt sr é Tqifr qer sxst +Y T< rr qrír wr 
z e W #drq =ç ST qfcairr Te q war amre)l (¿) saa, 
wredraat o qhi T g qrfcfeafr (ecological) srd=qar <a @1 
` sq së qrfeqs šrar é qY #r£ammér (hygroscopic) #qw dr # 
g < r 92z sm Ql š #qT qmmzes W smart wgT s< Š 
sç qt qr qr QQ st qaa dl šW1 <í sq qdfqrqrdi %* 
fera ç qar qY SWT Tr #Y st Trár fe seaaftrr qrererá+ wrq: 
qq *: sfrrr *% feQ sseni Š 1 sq wr erár zafa wr “are 
weiter gir Ç qt gq3T qr Ttq; mari sYç Tcz ¿Pr fzar£ qz Š 1 


sretearaq mt fa çT ar res 

(t) wrrmr—mr gç W Tg srce ë Wq GY ra 
Ter Š qrrq qç sfre šrm et s <q qe #$ mig üt 
ë fs fer % ama <+ qta: q <ç š s< sTar<a: st gre dr 
° s w qreq4 9fzq QU <J SV Gs qr <t Š s< qfcnrag: 
wear seyafra et T sqqz st él fer $ gmm qa. qfaqi 
Buka a 2 ku suu aSS 
mfa= nr 8 qara m 





= 


' 





(q) wm st smqt—an wes sr sm sd sl ss Š srrar< 


sTrsqieqsiq = Tq S =a=tar wt qfz gir ë Sq qFTqg% gq sm ` 


ger é st që #qg# qercar W srÉqT TgW G<ar ë ÑFsq st qg s qt 
sq gt ser š qf qg Sa arz sr srsq qaw Tl G< w+qrl s 
sq areqieasiq ZT<T1 s% =Y gift sgç Zt qigr star Š | 


(š) swt =ram—-srqfsqar gr s= gtar Z saat ë safar aroqieqsi 


gC Š 1 ss qhi qç fzq ari wt sat s% sf cqdemar Y 
qsqa gtT Š1 sm ayqi Gres salka sr sY wrssa s< s=< uq, 
sqa Sr Š st aredearda 3 seyadya afz gr sr É 1 

(v) war—s qa 8 qmqies+ qeq aftrge wfs gt star Š Tüife 
S qq qes Št sqTiafee gt star é s< smqiensiq saw S 
sq qr r sq qqsq Él Sht fent seri 

S w fa (Exudation of Water)—fufzaq sr aria 
*6Tq qtql s GG mq 9 g< far sar Š sY qraTemrdr sZ s*T 
fraraw (exudation of water) #r far (guttation) *ëəTrqt 


ŠI S€ war< frfezsr (Pistia), s= w< we W qhi, (aroids), 


qi Tee<fsra sff< sia swt af W qg Sar sar Š fs g$ swma: 


#T q<fr #t sr qr dr < qrfr t dš we 08 É, qa Tr as: 
we (water pores), s s š š fagpfaq gw Š, * Ter S ar `; 


fFesər Car É 1 Të qrfr qi aY qz qt 2, sq qar % were Star ë fF 
ë feae: reri % fat q< gr safkaq EY Z sar <rarafss Fastqar 
<Ñ safe sç serifqs wasi Yr sqfeafr ma= Tq ËI sç 


sif< qw < 3 ST3T<%sa0 fsrarae qfe<ratar ë 1 Z qq $ sas 


A s s= maoz nrar fqarfaeq ghfr o) 


*qmten (ASCENT OF SAP) | 

9 W gre fr % wash sw sv< Y s< qfaqi, == * 
Wq 84 s< Kua s2 Ware ghi 81 =f+ (lupin) #T w* 
##Y war, fsaq' qoq wə = at, waf 3 fe q Sq < gë 





šf rael 4 wa % <q š sàq S ge Toni =ç 3 ikay qfssda 


Nafa met ë sta qYaqi T me shar fas S sr 3 sqz+r gat 


š qt ét é, sq gë qasi, 4W safe (Eucalyptus), 98 





gq š riti 
w ñ f 
tf + m 
gq š: [ 
Pb) 


° DY: ` 


Ç qaz: 


t: 
s 


`x W 20: 
imi 





s s< == ura qzaril wt dar wt 


*Í£ sf (conifers) srfz,-%T sit too Z qt qat ft afrr sà 
Z, s= % st =r=q (column) zT<r qr< =< qr# zG qz aftrr 
érir é, sr< w sar gr qg * fq s= s qzq sfur ara 
*T nfrdrt T< qzar ë qifefaqf q sviadf (upwards) fz T 
sedrəra qr<r fst af st marfe Erir ë qz fura-fam qd # qç wr 
t ti W star saq z, qz zz fa <rt Š) “srarer =, 
<= qsi Š qg nfa nf wË esa w£ wt Sr ñrze grf ë) w“ 
Tq S cTdrq4: St mrt zt # ; < sr TÍ *T TFT qqr ë s< 
<= $ fa =< Tre qq ë ? 

< w fs wt wni (Path of Movement of Sap)—*%r #r 
wf *r wni fr sr fafrqdi sS 3 q+ zre fagifzq frar sr 
wrar É: (2) w€ FET 9rérq drqr (swrgemT * fq ferüfrar; 
Peperomia) s w qYq aY qç sm rat (szrgçm, sfrr) 
waifs % pz W Zdí£ st Tr Š 1 ZG sq ar< sr * fafsqa Sqrsqt 
<< qaz siz qaZe8 Trz dar<c fra ar ü sYç Teat s Tüfsrr 
fra sm šjí wi zre mzfrq <rt Fg <cfrq dr a= arfzfrqi src 
=a afefafrqi 4 ¿Y sqf=ar ë 1 aqa š dr 3 sasa 2 fst zT<r Gr 
= qír,at fast zt qr. mmeiteráa qrrq (transpiration current) 
fr Z, qfza qfzr Er Š 1 (=) *<a= <ra at afzr= (intact) Yz +<_ 
fear z KUSA: Wo; s< w = sr qfefreq (peripheral) 
DZ sf mere 
SZ = TPT Š sSTr (pith) *r *s#r 9 madr Ç qz 





. Ert qar ë fz qftrat Trgerdr Tt Š, Tqifr tam <a Šr wr Qar 


sr ë st safar <aqt É, gq qz frcrq frzrr ser 8 fp asr $ are 
<srdrr qfza gr š 1 sg s=Yrrer (ringing) w4rr+z=erarë1 
arar 8: fq qeredy wrer—Türg GT sqa qe fq 
+s z si ari st srfeq=+ frar ar ë, Firza Tr sr =í qa 
sir fz TË GU qt Š) sz fasart fear srrt Š fr sq=-zrae 
ë gÉ TT s> T Zar Š sZ += * sr =F T< aTcdrFTd+ ZT< 
š sm zr mq5t poet 1 isq G qç TgT T gTdrŠ Fr mer 
tš W w£ wrrr wq É s< q9reqreaq sTç W *dv gç T< Š 
€ zfez s qrdr=riq safar cfr ser š) <arqgw * feq 


- sata qz Fr ë: 





=s x 


E OKIZIGI s 


(t) waama—cWagm % fee sacanit qfsaqi w S ua qm. 
<i TF TT) S sq S sq<ç gr mr sar ë Gas q. 


qEq qg % Gl qrfr fasreq faqrš ese ë1 ws sureqt mt sr Š 
f wë w=at <wppdor gTq S; r< gI 8 STT Ta-zr sea wz *-fea 
sTg-W=esafsar š qsifəs gFfr ë, sr (herbs), si (shrubs) 
s< #W qü S, sY< € Y qreqieriq # sr q, s= G mq< 
që % fq qə-<r quia €Y qe8r ë. Ts ñq Q qriTdSs 
T <rq Él sert s< qsqa Z s< SW MGCTÇ WG Sí S vqrW st Qo 
fix (t dec=3%36 šç#) #Y #s(Š qw ss waq Š, a Ë s9 
qa @$f qY q#, mafra6dr sç dig< (qco %Z) qt Sg 3 srfes 
SŠ S£ <q #@Y qgqr % eq. qo drmqes W st sf < aT 
srq8q=ar ë ë Ú sraqa 8 fxarç % Tə-zrq sdm ë 14 Wm s sft 


ë s< srsqdieasq grer gs s W Ql qt % wear; ways. saffa 


S sreqle<q arfrasqa gt ë St q=-gqrr sq gt Š; sreqa š, 
qf reqsiq Š gn q(fafsdl š sffarç sts us qar<arenmsas (negative) 
qa q ver el waw didi qd W #ə wni e-zre w wt ds 
<< ë, ww % sfafcerq,afa që sntfeg (decapitated) w*< far 
STT s< set *( sr f< qrft 2 ss fzaar sr qq Sr sr saqra 
ZT sq< sq Él 

(x) %fÜasa-fsr GV % s< sm wr das qt 3% w W 
WaT Ssqq< <gqr Š; së Gr fez fsqar gr Tqər Sh, ssš s 


Se4r €Y saf sqr£ së sq) ars srigfaqi qə` š WS qa h 


ST 


8š ss swar Y Sfasr sfeqi rir ar sad ë ; Pesq siuFml. 


* sq surq % Wë sqsz #gYer Š f sqü qrár wí srq Gfsqrš % t 
W wz S Sq< EY q4qT Š 

. (W) sadgw wt smiWqq srza—ar (Sachs, tésv) š ggrg fear 
qr f arawu sf S G*rem_s sra urfafsi (xylem vcssels) 
aY ffi % cms W [s< say TEB (cavities) % s= 
š sl] sesr é sfç aç t <rüww (ascent of sap) % feà 


sean eW Šl “Üs s q(efaqi a Tg sf <S W W,.gar 
qw( faəfeq (gelatin) grç g< s< Y sm ë @ sTeT zT 
(wilt) gift fear qsdr Ç, st = Ware masr s< š fe < su 
Š ras rit s qrqt qrqiasq gre qur së s Hr4T S sa 


' 
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s sç ms wrG wq wt Sar we 


s %< gpádtr wrüqw aY qf frqte dr wrü QWr ë, fr se 
YT STT SZ s TF re CIT Él 

(S sñastc wfraai—(s) sfta añasri, 3 rq aY s fenfer_ 
w qr <Ç Tg (wood parcnchyma) #(<ç Tsw+r fer 
(medullary ray) #Yt #hfcerqf sy fmwreəri QY qfizarmaY 
(Godlewski, 2¿¿v) š wqraq mraz (plant body) % sva arar 
ç fh saca wq wsra qWrer gre wz Shi ater 
w fç (relay) Çç #f qçe wr ë l wsra hfwgam frdr (feae 
sas (level) < wrfcqi w qrír Sdr & s< s% f< s=r< 
sss < wsfrqt # qar qgstdr š s< sa xzr< <g wrQfe üt 
šA fr sernaq< (Strasburger; t¿%%*) #+ w wYYürert 





. Y qr sqr fqq% <wz= (chemicals) # xdYrr gre Tq war 


*< sYq6ç sqfrr £t sareqr qt fde faç s< far el (g) =i 
w*< o Sto st€q (t%q3) % frarerqqrc <eragm mt srer qaw 
(endodermis) < wfggqff sargafsr (cortex) % wrafer <r< 
*r wf <q<r (pulsation) Š! %Ç <ç #*Y wárq wfrerai 
st eqz+Tsə frardl #% G*rer uç wwe sr qq wm rü ë sr ë 
s< <qer (stem) * we W ssiqdf far ü xw % Pqnmrge qta 
(propulsion) # fsà w<< dir ë qš=ra sç wq 
3 sata Š st <ü =ç çT s w( Sargí Gmm et ë 1 “T& 
war qa s< fafere QYt W: mrer ssÑ çqr<r waña qd ëFr, 
az st set *aw srarmmr< (reservoir of water) wr ë 
stqgafast sa s we ñfra war š s< qfefeafidi $ sqarç sà 
f< qrrq s< Sát g; fee qrarQw (anatomical) gar xqtqrers 
War x€ fqqrç *r wz Té s< 

` (8) Wtuqtasw wá ste gdsGt mt <# (Transpiration Pull 
and Eorce ə@f Qohesion)—wsragw # fgqq =*r rqeZgtazm sa 
st t4waY $o W fg (Dixon) gr<r saa w*=z fear qati 
3& r fqarsg qretqgs4 Gqw sç s# <q=w (water column) 
=Y sqre saq (tensile strength) # fafgq é) ww fuera 
#% s(qare s wq usss qafse Qi é s< nə W qr Ts #t qrfefrrat 
š rr sfufsga *( (continuous column) *ç # fira Q 


ü wt <Ç =req W.wëY Tç qm *% quq% dr QW aby akq 
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*=q q filgoz 88 ë, 2ú¿ drtdestq ara S$ w<< ét sar Š sYz 
<q fq tao dtz< q ssr-s= qr =Y sar qat É 1 SAT sta 
= mI qar TÉ gtar s< sg =r<u gq < fsz š qg srftrq *Tšs= qa TT 
sl Sr q S 48 S qmdrersiq grar Š qt qulaqeqr (mesophy1l)' 
#Y51l *t wifirar <= Gre šV sar é s< X86649 ç ssp S 
far<ri #Y ara sifafrReqi W qrdr warga <t smar ë) sq S wë 


<€ Së çqFq S sfqRqDT < dw sr Tia SWT Š sIf< qi sr sezw 
qç sq< Ë feqt sar š 1 ; f 


sq < 
< q WEST S5T fira 
(MANUFACTURE OF FOOD) 
qhql %t wra (Food of Plants) sf (organism) 
S ET<T S Tarq sq qi 3 feat *Trfraaar serma: waqaq QY 2 3 
° SqaT sr é 1 QW qami wriaməz, WW, om s< W 
(88) Š) sa, seFer Wà, s< qhi aY saç sifqar, gt Ya 
a afeq sosara miÑrerdt grer saw wr WT T< ÉT werarq: 
3 stetq: fast< <a aY faqay 


t. wrdleraae | 
NFT81-z182ytqaT (Photosynthesis)—s=re-ssqw WT gar siz fqzY 


Š Ta: araq wralerwarrarze s< rf S sem (ss s 
stqeq q) @ ¿Fc was (chloroplast) gr<r z@ qf # g< 
rara 921 sIY sra<rfÑ wr qsqw 8FRT Šl šW SZT 3 sr 
` É SF sr Budfsa (lberation) Q ë (RF sd oo) 
frsq srpndts+ st Tra Salqa wr srzerrarss =Y wrat 3: Tere 


qr dr ë Fe8 që Sebast Š fs ww mau W fnsa mo amsdyaqi 


. w W wf <zqr qá qqfrq Sem Z fs reqsis sur % sien 
. Sq 9 saqeq 4 gh < st Të sr sq a SzsrŠ W wá sf 
#4%4% sar s< sfsq él gtati- ss aY sfsfsrs arf, #ar 6 mite _ 


1. — 1.1 


l 
i 





=G st sts wr fani st s: 


*4q qrft S dr fer der ë s< se sr <rawranaras W fn 
TT CF) (r4draq qraq nq š <i gre arge rresr dl sat 
arz =t mz Tr SIT qT8T=m<: wt4--záyarcu (carbon assimilation) 
Ta ë was gt qisqi r waifaar< Star Š U taq maq 3 zre $a 
sÇ +rifas2et wr gr frrüin +ér Sra, afeg sai st sax mr sr 
Sri wf ëFár Š 17 wa car RQ SY ara Š fr mermaisrua Tas 
g Thfaanqt 8 dr swfza grar ë s< s =rem =a; qsfr š si;< sr 
s Te gt mQ 8 sit wfza ghar 1 mer diga sh< art st ssp 
feafai 8 maraq wt nf #r mes qf gt sir Š s< wa rr 
š fü gar W wriq zrssrrre= (CO,) #Y str wr sasifter 
gf é, wgr qw fe wq fer Q Tas am Qa $ sq< st war T 
wq eresrmr aY mr sgr ee3% GY s%m9T oox% É <€ 
sr ë 

Yerde wq sme (Mechanism of Photosynthesis)— 
Wrre-srsə@qo Y weqe (intermediate) xrarfre arrear sa dr 
W xg qf gÉ 1 mr er saf qw qufeq <q aí saq 
srtšarqi Q st wrás 2r&arrarsz sir< qT#r Y +rdfagrsger % sea í 
Na4q fafoa <ramfrr nwfafrqci Ql sreg w< <s š wawsar 
q @1 www fq T siw wszqarí s sY TË É) <w sr st 
sgt fa qar É fr zrmm-me< (gluscose) #r fi fr 
sarc gr é : 6GO,+19H,O=0,H,O,+6O,--6H,O 1 fr 
w€ warmer (overall) wfifsqr % ÁY gÇ sYfrerdi š wfza er 
= s< xrarafi qfeaqqat 2 =areqr ar Sit r mTarq # Q qFeadr 
sr < ffe < W wr or šV q* ëj Umaen-agsqwu sás 


<rarafirs nfalenrsi r sir (series) ñ nfzq grar ë—s <t mara- 


<ramfre (photo-chemical) š š fs meq sa Yr 
wq gut Š sç #%g <rarafre sç Qzarefra (cenzymic) 


ë š, fq 8 ua fafacz are sr smWEmnrar ¿Ff Š iy qz sr srr` 


= gt qp d fe wagfcea = qar fafsse zr gre) Saw wa Št sr 
ë fr (w) wë fami (mera, light) #%t wasifaq << š sir< 
saraq; <q sa 9 mer—gsssdr sq (photosynthetic 
products) # *qrrre< *<m ë, st (sq) qç Cs saTer Tres 
(catalytic agent) #7 $ sragrç w<< üt “€ i 





We. 





8 (organism 

mar: Mq eW é 

== gr S <l qw wa sqa, “qS s< W 

(8) ë s sefa qta, sz dt 2 C TAKSI a, SŠ didi 

= Few s[Fe- Fare I: SASSGOAU g 8 (< x sena: 
w maa: faic xet s faqa QŠ €! ' 


asus 


yaqa (Photosynthesis) a ena š zar r< fat 
x ww waqaq iW rs a ss sY< qr W mam (sQ * 


284 8) ñ ger ani (chloroplast) zr 8" qt 8 Q< 
P CICAEECAI Qw w8Ct s asyq9 GV g 


ES: 
. t sarsa Y fadtaq (Bberation) FAiCINE:S aaa waw qo)1 


S UESEWSISELSSI = qt stasaq P FG6IeSuSSIKSI s TU4T 
qr el Pea 8 sah ü 08 s8 sar Š tatas 55 











a k 
LN 2 
gu 8 
s 4 
š Tam 
ws a 
WR" 
SAYAY 
. 
ILAN 
` 
[Yd 


VSE p. ouhapsdqaq waaqaonapu Quwipa aaa 


< 0, 52 š e: 2 W. q ¿we 9. Qs So us. 
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wr w wt wt frafa at< s 


a qrfr W dr frdsa št Ç st< Të w*r4dq zrüarram W fnfer 
+T ET Carairaq qraq sTq W <ssii gre araç fregmar 1 “rai- 
gr£z= sr zz frt st qTqT=a: wTdst-=s[re<or (carbon assimilation) 
wzerqt Š wa gt didi wr qarfsrer< Srar ë U ter maq $ gra awr 
ze =rdfara3zi wt gr fraiq sr gr, afer sasi =t ma< ae sr 
sr qfan @Ydt ë (2 ma cart 9 st arm Š fr maraq Waw 
wQ sifat W ét wfzç grar š st< wq *rer wsqq; qe W s< gz 
w T gt Qz q dr ufzea gra ë 1 merq drrar sY< qrç si tqz 
Teafaqi W marr-sisaqa Y fr sr ma qfe gy sr ë s< Get qur 
š; fen gat % *piq z(çarrmrse (CO,) sí saraq wm sasa 
ët Š, Ter s fe wa fer W was qr wq * #tç qt gar T 
t ZrssTr GT nit sTWq Á.4% #T s oo t% É <€ 
sr š 
Wemr-desqu T mem (Mechanism of Photosynthcsis)— 
mermatsiyqu Y mergq (intermediate) <rerafre saear s< Ár 
Wç g qr gÉ 1 uq sát srafu Tr qaifeq <eq sr s= 
star q fr Tq rŠqraqrr= s< qrt # Trafargst š: saqraq í 
Xa faba <rrafrc ntafrarti QY wsrç s< wsri š smrpmar 
q£ Š1 ww faqaq W ww Gera st wr T£ ë) xw qt TT 
quta far qa É fr ztmt=ar<r (gluscosc) #7 frgiz fra 
mere qat ë : 6CO,+-19H,O=CH,O,-+60O,+6H,O í fra 
Ye Tate (overall) mfifsar W sy g& sñfsrerai ú wfza Qrt 
= s <rams qfeqdsi GY =rreqr +T gt) maqrd šq à qfcad+ 
wá qr ffe <q W mrt q €l sk é 1 (weraamoyq sis 
<raraf+e nfa[lmarsi sr siar (scrics) ñ wfzq gt ë—re dt wauq- 
<rqmafas (photo-chemical) gr & fw me sa wr 
srqarrar gt. s< TG <raminr w Grasi (cnzymic) 
é Ç, far W uz fsfacz qm st snñenrrar gr é 3 qz s mr 
wš gt Tr é fr qqafen Tt qar fafrsq wni ghar et tas sç É zrr 
š fe (w) wz Gent (merq, light) #si sqiq+ sem é s< 
W wq st +£ memr-asseqr sq (photosynthctic 
products) # *qrr=ç w*< ë, sr< (g) w¿ c£ z cas 
(catalytic agent) #7 W srqqrç wÇ ë) sz wm s= 
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ef sea f 
<i qn š qfcadasfrs qat ehari ar@ sr 33 Tas, TŠ 
=a (GO,) sç qr gFe_ sal Yr qafqq *stÍ<çar 
(functioning) #% f#š fare wr g š #afqq_ sq 
S= Y, saf sqš Q r st qas dl sar sr qa é, <q 
` rq aY s sagar Q wë Gr s< l : 
afqqq (recent) gsqf # *[saadfí (radioactive) 8, Fastq- 
am Yet wr Gu Q shr SR W gg sq qa dDBral 
= sq sht G<ar Swa üV q@( Š Ñs Tq *tT sss 
s6ra-—=issqa 3 wm š fq sqfaq sqa (product) gë % wm 


31 w“ sqa Q risqa eq S mar s< fem Š Fe q8 grace 
Tuta, qar Saç (Baeyer) š matñuq Fear ë, wfeq 2gt gr, qar 
—refeerse aY <sar qt ghi qrft (H,O) # *fsmaf #radtsrq, 
O sr gqh #< sarm-dsbqa 3 qaq Q us qgq qes srdfas 
st që Š fw ww wmwt s fr smefraq ws qa qr w 
sm ë, s< sm srmas Ñ G sm er fr sq q 
sara Ésaqr sr w(ti sfr mere w `e sqan 
sAl eq SW fsqš w<mw wre (atomic weight) %v *r A*fgawdf 
ss mq salt CGO, <xgsr é, mir (successive) wfafamai s 
a FN @f sURQW wç sw4 QY q$r Š 1 šq ser 

o $o š zt (Benson) t< #fss+ (Calvin) # GO, 
js W wfemadf srdq wt) *r Sqqhr #< saa-qswqq Gf g 
=e sas S s #*V wqq%fq8 s< gs š ww9qə sr 
s SwsiR st Fear f sr mamsqewqu GY arf, said Haa W 
G <q QY saf 29 Waz sq s< d Š qt wiesiofafes sr 
(phosphoglyceric acid) =Y qdfcegaafre (detectable) wat 
ffe zš 1 sqfsq sera-qsequ sq (alqa Ne sau weradí 
sem w(emntefafes ss š i w€ dra2=6rs dir € s< waqa: 
fissr sta St-5rdq df SW fqifqq gtar ë t sat Ñ SwqFRr Fear gar 
*feqadi wq wicqitrefufcs së ñ sY< saq; wq mmq W fra 
;. SF6<r (sugar) ü sTtfeq sar sr qaq ši s< wz wí sr(dtg<+ 
I s t Cf Gdt nfafxar ufeq ei Š fssa wienfrefafer se GY xT 
la 1 shdr ë, se saam Fresen š ses ari mniaahsi Q fr far š 1 


š wq s Š s maqa <Ñ (tracer method) weer ` 
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—r F 


wt ut sta WT miw sto 


f arqa. s< fq mq< mesa gtdr Š, qz ara eqez qr Q sar 
Š 1 që quq Š f sa marc 9% šr amia mhrgi % qqurtmes- 
*r4t qf sem gtar Š, si zs<r É 1 - qm (overall) sfifsrar 
#Y Z mqre waf far st wzat g: 6CO,+I2H,O—- 
CH,,O,+6H,O--6O, 1 mw£rg ssëww #Y Weg qw qY maf 
sfes wd rf Él sa mane Š fr sa maq qaq dth (steps) 
W qfza ¿tar ë fra mereq uYfrgl Y qas ñq sea gir €, far 
Wmaft sr qt sdf él Š 
(Cum =ç SW maraaioam Q mq8 mmqi W tawqa Qh š, fas 
=i Yfafara ffe, eft ë-7 am mem mera-erarmfre (photo- 
chemical) ë fss# smərrq sat (light energy) #Y #ragrsar 
dir ú r< fusfrq nm <rarafts6e ar Qeqrmira (enzymic) ë sY 
sm T< frnic wç ë 1. seraasyqm % me s gan qdQ- 
gfer (chlorophyll) r< mm ss * saq qar qrár ar 
sara s< qreehq = š sfeq T< T sq s.s gm +< 
q QT i wa qa dr ser sr 8 é fs merq-iswqw 8 fis 
#š wr asm qrir (H,O) W wm rm Š! sa #relor 
are firzear Š, qar gresra ater srrr @# fem mer. (chloroplast) 
š fet stara fg š: qdrza S, s gapi š =átares (acceptor) 
=q T sqqarç *<gr é, qfqç éa š 1 ç mm gre mË merr 
š% eq: mie mere sat (light energy) feqfsr <rerafs sat 
(potential chemical encrgy) *+ # qfcaífsa eh Š 1 fzdrq 
mq š wr qoq Qüre wieqifrefafcr sr añ * fa qregrrr 
st *qT4mee (transfer) *rfq erqe q gt ë (SY s 
zrešYaa % eátzrer % qart sqaarç sar 4) 1 siqaq. wlemfrefafoer 
a qš<1 = Š =Tr<afz EY srar š 1 fzdrq meer sfaar< 8 slr< safe 
sqYfaqrsi % wqrfsq ÉY wçsa( Ql merq-dseqm W wgw far gar 
84: wr=qal Ed ZTšsrrqr<= w<r qt <= $ afaez gra ë I % 
Terisa S sqa szqa—(End Products in Photo- 
synthesis) —#rFrs+ s< se (seri) mera-qseqw W q s 
s sq (product) ü 1 rrt qr š arg< freeqr Š 
(Wfeq mir to) fe qe 8 gfaa dar <eer ë (afeaq manr ç9) 


+z frer ff W wrmw QV Gsar 1 wasmm e ee s afrr qfaa . 














xszër wë sir s Warsfeq feqfee š facfsaq =< tl sg arz ss 
amir faəaa š sat 9Y 1, š T 5 qqë w< Herr Ql Ini] 
Š fair siz mal at sqfeafi az ghi 61 qg qrit $ fam Star 


A 4 =qrreemr (translocation) *r2e ée É st =gmezq 


((diastase) rra Q=args (enzyme) # Fenr gr<r që s< q 
qfaia št srar Š, sq sa<r qne ss 3 qg sm ë t <ë 
rr Rr (leucoplasts) #rçr qg =ç # qg4: qfcaia wt 


sa ë 


: 


NYlT Qo—at-ssqq Q sma fa gm ë (fg Vuc)i 
—rt % w* gg 42 daç š #š zV fra (submerged) sf 








(pyrozgallate of potash) #f #š qrar far ghi f< waw aç ar 


° (bent n) Y sana S qar 4 W sç femma GY ë Tra 


P: , 
s e $ 


Tr vuo—firmer sr qraq 
(grsfgsr) % s=ra-dsəwqs 
S sdi $ qšqsi 
= fF 


` 8 
š 


qq, sam erase (Hydrilla) 
<l sm srgsams w sq < 
š str srzç = se stir 4 qi 
arsa frerseti qr sraç dri 


#T w PT QY #fq W Z# šT s< qrdl- 


% s< sq S$ sq< qrdr W wÇ us 
Ta TƏ@t === ét 1- sf srsgr gr ata 
gq wt fq siq sl< wQZ us Gs 
Waq Eli s gu ft s==4ma gl s< 
sq W sfscq (projected) ëT1 

War——tcq Tas q <esq q< qq * 
s fui % gre s=sdma say gu Tg 
$ @W qeqsl s re fear qedt 
š s< qf =t fasstfqa (displacing) 
s< qat 4ët $ szqü fV qx usa 
gr ë 1 I 

s ffa—8 4 sradrer ë wast 
Frza far š smaferq Fear sr s= 
gl qr $ saç s W qQar 4ët 
sl qg w%< SV T< SW us qz $ =q< 
sz <t fq š diem % wes 
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=Š qt sz wt Fagia s< 


freratr qa ger 4 ari g< qrzQdbz freq+ sh arf a 
Əqr #f< sq feš sm< sšqc s< qar +Y GY qda: d< Sami 
Srg0ñfeT faena saririsa sahqa wear a sqa adr 4 áw 
wsmadraa ë à 

Rürr tt—Terëqwm Ñ sz wt Brúq Qa ç (Far vut)i 
ferarazar (in situ) T w£ qY s qa gQ qdY ++ #t s< wai 
SY si T< ç 8 sq at sŠ ns 3: SY qa: qaq (uniform) 
Z*#Ü 9 wt dY süfzr W sd srast q( Tq qea gt zç <t 
fst mqtq =e qo Ç Tmfsaq- (performed) fear sr s*, 
+ zç nn *$ zaza gt QT wt ms qr ZY (zq q aqqt <wt Ç <q 
frt wast qfaar Tz-<4fga EY sia sirz f< sz qü #Y qa qat +T 
3 wr sqdss fafr W z£ Stt mna * ZG GY qd Ts Fi 
Treqt qr *=rasr % Frsoqi S gare eç W enr ghi xw ar 3 Dream 
3 fe8 6 ga ñ stz dt ú qTa.—- : 
== fira gg qferar qar 
Tü Geer W sz fsrcfsra 
=Q a< gs sara faena S 
wd Y) gW eyni fr sr 
=Y ÉETfrI wqema- qq qferar 
rize š 1 ara ha #r zg qaa 
+, 8sgr g f ger q maqtzr 
s <gi ayri <q * arz qf gt a 
srzsiadrzga Gss afacfr fs vut—=q qrzq Š sqT-Ts>qeT 
s facfrrqararecfeqaz w wç G= fabri s, Ter sr 
=a a—niterrfxamt U <asti ser W wat <t ur; G, ze 
wurərr +Ç fg tor qp fir gat qra sz ss <fze fr qf< 
qr =rər gt sar ë s< az qz ZT g38T qPT #Tzq TZ 
*çar Š f ñz Fear ë sf sfeqi 
wat faqaq er gsr wr qan w<r (ycllowish brown) šY 
sar É qqdife saq qz qÉt sar Qhari sq dress fars w<r 
sagar a< #esrq q< qrqrérr faena qY far S: sren QA 

sa4z (loose) #(í# Tmrrsái #r sqa Faz Yuq 4 wsaFrq šq sT 
mrt qç qel wt mç wr zs T qas t grade <€ mfrq- 
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3qq sefa strea 


+q Él = #sfasqa s< sq4seqa, Slql et qiq qiqi = Tafaa 
efha (species) s< fafqwg santa qFefeafii 8 
aí qh 3 fafype gtar ë 

(v) wqaRe—a wsmqssqaq 9 fq q<nrasea ë1 qqT- 
gFfer =Y saqfaf š anfesa (plastids) š@ fgssrç % sarta 
(powerless) £ Bia: ë| wd rem qhi * wgfcee wm sf smena- 
ssəqu Tl < qm sa (fungi) #r< qgtqsftár (saprophytic) 
qa q<pHd( (parasitic) Eu sal (phanerogams) £ s< aa 
Y qia S =< fat É, sis ss qwafeq él etert- 

(s) sirana Taasi š squa W qierfeaa were Ggtar 
Š s< ww #r<w qyrfgqa el W sqa jg ww *( fir që 
3GIE qiz =rfiere2=í s <s T Tas G <s fs sas 
qsqa 4 Sele (catalyst) *T *t *w<ar ë 

(s) wrñ—qáY wmar-qseqs % fq wsramrs ë sqiF6 art at< 


rq <rzsrasmz= <rarmfss qfzada < wam s sqfeqfe s<: 


ger ww % mara W sriarsssi aY xs š wua< S Q 1 fesg 
TZ u= qz Š Fg wƏj grer sasaqa s é š+ wfs W QY 4 


H*T8-sdsSqu d Nq étar Ql sq3 sfafer wrfr saraq qas 


rara = sr (turgid) gwr afsq (active) #=rrar ë) 


q, s< (Proteins) 


Si q mala—q qhi q qm sà sí% sizes qrsZlsrira fa 
ë WET * fawseqa W mag gt f wrás (carbon),zgrgšts+ 
(hydrogen), #rássrs (oxygen), Trzztsq (nitrogen) sY< *l- 
23 qq (sulphur) siz mizg6rzg (phosphorus) š#4#í <= 
+ wfs gWt ë, fasq sq#t sr q<aaqr (molecular structure) 
š% faqaq Z 88 qaq Gw sr Š1 NTT š sr sgq sq s< srfze 
gW š s< ft sr $; g=s( at gsr<t ss s asta ge wt 
Tas qe * wsfafesq qYiWeaq (sodium), qterfsa (potas- 
sium), #z=ftfsa (magnesium) s< str (iron) #t sç qrar st 
fas QR S 1 Wd q sq* war sr WWIS qU sr e l sq 
š srfasta <rarafs q<saar $ aga sfze gur gu SWT st <s 
6 Qarq (amines) s< Qfqat sz% (amino-acids) #réfsr=s 


. m a l sa. s. 


Ses s: 





ami 8 š wë 
i Í au) üI 

l a q80—a 
am á 
j= Tisi 
Ika: zà (meristematic) 
IEEE UI 
Imh q m i. 

Wa mmm Ç sai: 

1 mi Ntrates]—wis' 
ass Tee. , 





wa m yza wr frt as 


wq Ç s< Q syr 3: fawzt sm (decomposition 
products) r ü 1 

Ytrqf mq xiçhsqm—rar<saqr Hdl + fra Fagr % eraztfqa 
qre2Zi Q gral TFreq wr sfee qYfwi % Frzir Gr s<mre er 
art <rrafrr nfxfaqra 3 aqa: gur gi mt go qeqq: 
fsrardfr (meristematic) #Yç #ggqZ sme (storage tissues) # 
safe gari qr Tr qa qfra anfasraqi @ s gz Hdr 
sr ë qz fazarq Prar srar ë f qrrq qçzqs sr q man drr 
first sra=arat x safe gr š t (=) =ama=t wr zea (R educ- 
tion of Nitrates)|—Trzq rà< ñ #adífra ¿ri % qrz arte rw 
rrafra gre< rçrr&z rr Ç ste f< t firer qat< aafuq grr< 
üsifrar (WFzdt a -NH,) mi š : -NO, — -NO, —— -NB, 
qat ŠI ms qn ms qr qar T qafer dri Š! (=) Sfm 
se 61 siymn——_ qa ü rifrar (GfrdY a, —NH,) f< wráfarsge 
sta (carbohydrate metabolism) (maerm-zm sqa afrç saa) 
š% wz nereq send S sasa Qhi š Y Qfrd are # fazer 
š raste Tri, EreIY4T sYç Grpirrr *r qta ççadr Qi faftza 
(cystinc) “rr Qfrat ara t st gaz qti W Frza gra š 
qt sr qr sr É 1 qr ñrËrfi # saq 4 qo fafqa mare 
#* qfrñ az ma qz š, — fafam ShDrit sz=w mbi 2r saər 
W seqa: sqirërr far dr É (ú) #trdf s sisbqn—TErt s 
<t < sç wf QY É, qr Tinta sb sr qarü 
fast se ramai W qat QY ra Š Y Ti %w S sr mr 
% zrafeqa dt sk Ñ ufre fgmz (Emil Fischer) * srar< 
SESdt wt Prat £ m=arqi £ (rat š srdrr gs QUráY szat 
# sq4q zre É É, š sefreqs (hydrolysing) qar 
<rt & s< rr 8 qta Tt gra zat eq # srfza r< Sir š, 
' s zm faqes ff 8 Q rara Qfady sesi aY 94. dEY( gq z 
| ss g< št Ç, #2 qhqi # QF awsi sr fami Tera: qg 8 


| gun 21 % ag t g< # Zt sg xt sr Ç sç SIZrHdl Tr Pq 
` aFzriaa: Frardr syz sira #rgt 8 dr dafza gt Š) fra dir 
ww wc wr Tá qeYr , 
z: N 


qa wadwaasss e 4, we5. 
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E K22 sf wa 


%, qw sz Wë ! 


aq s< Sg 3 fani aY fafaw sagar <qsz qt üt Qw Š1 ' 


qz usar fgar sar é f W Q= emzàsr (Hpase) #f Fqr 
š mar g frssëa (glycerine) #r< =#ftz #szəl (fatty acids) #r<r 
Qsbfqq Q Š, fiweqeq s< qm sz, gW ét Trdferggzt 
W sqa e 21 s€ Wm meTW a< quiefes S <aq= Star Š 1 


Sq Š 


z TË t fas QHaai 
(SPECIAL, METHODS OF. OBTAINING FOOD) 


gt qYQ srasÑét qr sasñat (autotrophic) qr * dqidr (self- 
nourishing) 28 £, #gf& W @=à aí smndfa (imorganic) 


qari W wrdteso= afra we Q qaq g Š s< sw marc saq: 


r sqa qam s< Ql ww faqaq wqefer qh sefa shdY qt 
ws (heterotrophic) gr ë 1 WW qlq *rifgrg9el sr fat 
s< sqa qtqu <a Tl T< qaq l Š srdferssgi st sts siqaq 
qY fate aY W qu w<Y g spa sYdr qtaq sq s= qi qr 
sas g< fasi< xe g qt š qen ger ë 1 sr % fagr u qti 
s< sqa % qq s< q safeqq qq srifra qarqtq< frd< vet 
g qt + waqlqsQat git e 1 > ! ; 
9. wçmr—ss š (Cuscuta) st< dqsat (Orobanche) wama 
q q<par sr s et 4 ét sf< waq: sSqsa sar qr 
gqar< w*<. wfsq G4šl elsdrl 
(nourishment) s#qš wç dh qà (host plant) % Š wWter 


s< Z fs < W q<mrr gm el sq% fawqga whre (mistletoe),. 


sar (Loranthus), sr<àe (Cassytha) serfz sifsas q<peqdr gt ws 
$ eW € s< sqfeq W qis qh qç doa: afra ai gW (šfaq 
qez v¿—ue) 1, ; . 


4 wWaqst—qaiishdy Where g, qi sia (Adonotroba ; 
Sfeqa Fa oq), #ə sfez (orchids) #t< TgWqsfrát waw 43 zq ! 


4 War š sar sq qiqrer 
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ki 
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er ms w fia Gfxat sqw 

(Afucor) str wsrqq qr qrredtirr qz q< zt š siz z+ 
sasa sa qari eraqüwq s< ë (RFqG qes u) 1 

3. qzstt—< t dr4qrë uarq-araq xz Ç sit< qr<ifor = S 
V+ Za st #TTzrr SI Š SI STI szsfrfr s< <+ <=rt =Y szára 
ser š1 rare srcka š( sarger 8 (zFz8 qez s4) 1 

Y. =fargrt qraq—s qt Z mrrz $: zz s=, fairrat št 
# qy8a % fsq nr št * frrrç qt qar ># € d< gas yrë< 
% #TrzZrr4raq =a (TET4I) st sama z< Sq 1 š Zt < E 
Fiel h: *— xwafzq % qar writarçiz zq ÜratT *=< #3 šV 
sq ur mTidrarq stdÍ $ #z Yue *Trfrs qr srfsqi #=( qar 
wq Z st % wgl % 4w <i (genera) *r wfafafaza < ëJ 
ST % 46 €% WÜTrr #frritx sr T qrdt ard šZ l fÜrrr< Gr qrrà 
* £w % zrtnr< % =wr< sf W fas St Tad Ç: 
(2) @% ë fss fafscz qfaz <rt (glandular hairs) Zí 
š, 5 C£ 8iteT, g=pzar aT =aTsIT T-Ct É, q gËT<T (Drosera) 1 

(R) w# dri fq qz q< fafme dad <r—eqfeqr <t 
(trigger hair) gr £, 38 #rrg q=r£-2q (Venus fly-trap) #r< 
wgegtter (Aldrocanda) à) 

(a) ü QAQ fr sfaqt we (pitcher) =ç # qfcafer Š 
arfr ë, ir wz (pitcher plant) i 

(x) %% qà frt qw ws dat =+ W qfcalrr dr qr Ç, <w 
##<e<a (bladderwort) t 

xr s4rc( s< m=sirfizr sir qq ZI 

waar #üra (Sundew—Drosera ; fr vu)—eə #frdra 1 
wr == dia =a arz Š qr wPfr ë 1 š St zr (herb) 
š siz zz £w 24 GU Ç Hg qr sTü gx < a$ Gq 
sx s qrqq (covered) <@T š . fsE siemie (tentacles) 
*t Š ws Geris * sq qç u= qf ç Wfa (gland) =t grit 
S sr mx asia sr Prísur ss sas sed Ç1 s€ z4 qt £ sis 
st r Ta qrrq šSufyi sar qTsfr dr 8eq' <q qt 
i. wf str šrfr é syz sam <ramfre gre (stimulus) * 


ša 


uka akasis wr zz zq ë fr Trai = afir +T rara 
<] ; Argirrárq qarqt 2 =afeafq zrer ér ghar ë frsfr sfr za fsardta 


— T.I = ——s — 
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Í — 


: ! ra m 
3q< <= area | 
zz (foreign object) % w š # =Y sf mala 4šl SFU Ti 
s£ — #YZ sms. qanqa. qL qg qa G< qg W qd T< FCGUNEE š gm Tq 
W. 2, st ag fasfsq gq W Ses sta : la 
š s< mig W sTd< q 1 fas tsa fN 
Aa š sqfq st G<  SR82 
kus: sm< Y ss < z ST SIT 8 
s< SW gz SY " = = =a 
(suffocation) % w& šY sar š 
gt. qTqT. YE. TIZ=8. Za Š sq 
q sz % s< % qe . 
zf srasntaq G£ gt sq qq g* 
=a sak sq< R Él q <g% gl 
qq wiqrer qraqi 4 ares9ie 
qr št Š 1 WËqal us Weargq 
saw =< ë fera far erger 
2 sz (pepsin hydrochloric acid) ; 
o ': fq saa SS mer ü sh wi s: . el 
E St Sta siz Sq srfr< % HIZI *| Ta%q 
qat se =ç 7 qfcaftq war Š V fç raq S sera Ts gre 
Q: s: ç zasñfaq QW Št risa qarq sqfasz qatqi (waste products) 
j .. š =ç f ar=fiaq SF Z 1 
. af qeqsi= fst =ë az W 92 sia dy W sÉ fisqr at afra 
s< s< + G=srr= wt ataw £T Ze Š 1 xa faqšra afgz wes qia 
#T Z%ət qf q< < Tear sa qt si Sq S ST< s wr ë s< 
qËaat Gren araw w<q srce s< št ë! 
£F qeq (Venus: TFly- trap—Dionaea; fq vu) —u 
#frfffi së qtar sas <rsq aqfesr *r ša (native) ë1 wë 
st wP wí š sY< s dYdfq zqrqi q sc gRT 81 qí < 
# Was s wr T Sht ë HEFP <hr-feafedr <ta (trigger 
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.. hair) q# sq% q< fzstfir =#ç # feza ZW gl <YFt ar< W shd 
2 < sq qšdr gi Él wq <H q W Fedt Gr qfas SY zq gh , 
qas GV serra d< s< RR $ feQ mer Zharë l qeq free U ao À 
— — —  —— — Ta sm 
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=e srrex 


s #%# ss Š qeq srrisar (Dionaca) ss st q@sr 81 së 
Té <sqdq-eaqm (free-floating) Qr é fsgs ufaai saraq 
g g e 1 furmre =Y qmgq st arfsrssar (mechanism) =sr#sgr<8: 
=radzar S$ ws Š; fa Sam. g: qadr <rqi $ sq q< sq 
faz % <Yil s< agama qr Qi ë s< qd gg sest (bristles) 
W g<faqsq <t Ql 4 $ sq qw Q< s3% qrqw qdÍrsqi =l 


Ë siz si q< siqadt fagfrq az ga gt g 


wzqvf qr qqztg (Pitcher plant—Nebenthes; fa uz si< 
qut-aq)—<o fis wsr< W Swell Saw us eTrfrsr qrŠ sát 
š s< w ss S së 
sar, sifiar s< qTër qer- 
fgqi q qrš sei š 1 wrzqqdf 
qt (herb) zt #rerér sa: 
8 (undershrub) š s 
Ntq: s#gsi (tendrils) * 
ZT qrÇWeW G<dl ë 1 saa 
wz Y Š ¿ Š= wt g8% afra 
#raTš T STqt Š 1 sit që 
fr gt š qt wz *r qa 





fs vuso 
fq vue—Qesiásr; =, m= wš gš 
W STq4<T Ñ qz <Ç Š — q Ts; W, WG s= QY #T Sl 
sag T qes é s< sqar- fq Yuz—=fa = us wz) 
Brsaqr sr <gar š 1 që š TY wz wr saq wiq =s fas s< 
gan CIT S sT=ərfza <earë st sa fireradt frzfra <l squa 
Waq gq q< qgs=qa sr qraw qzaqt fg xš s= wi 
& *T< W$ gz gz <gfl Š 1 sq sq swÑ s3s sm< g at fa 
së T< < fgq% sr S TFS sess sk Z s< ST z # g# sm 
Sit wz = Ter (cavity) @V ss: qt <s sasT =a * sm 
Tq WT kASšU SIT ç 1 SqQz4dTq S: wz SY qr wË P: =Tst 
st ¿ov še 4 Es< (Hooker) $ st YI sfaqi zr<er srfse 
qram swres feesq (trypsm) sf msfs w š fq qes wz 
sizg (Vines) Ç s# tos Šo Š waz far qI qÉ HIZISI #T 


=> osa ` s 
kaqa qq =Y u q qFx gt. sl s< qf s -QuTssq 
(amines) =ç W f qfcaisa a< : 


ST Š 1 ars wz zre qe 
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= ma wt feia tmt 3Q% 


=Y sshfre gt wni Ç) š aY sü (egg-white), nfr zz 
% 9É sg qfz qz W aÉ siq sy $m g#< 8 mimwq ura firar 
w, % f€ (dissolved) Q+ w € Yz 8 W Grgq x+ f 
safe s< fe at Š, wmdiasie s< aza qan wz $í añx qx 
g8 wqfacz qart $ =ç Ç <€ a SÀ 

` ëzeqz qr qfraqafen (Bladderwort-—Urricularia ; fz yuq) 
—Rtə eft) wree T var qç zirfrq W YY afrg qr egg) 





fet vaq—asteqaz (qDeorsfon) <Ë sew seqt afer; 
=<, q wq wz T (arafqa) + 


% sfuniqa; esau ((oating) qr #eç sefa, qw ét asiq 
QW ëí1 #%% ew (terrestrial) *(rfra st @rfr š, qfaqr 
sg afrr wfs (segmented) gf š sz 3 q wr mí 
waf Ç, Saw sat qaz gun Š f wt qtm gq Qari sa 
WL W W w2 ús *q T eTrafcs ñ em Ë) mw dat wawa 
Je Çq sqa ay dir š s< sú ex urz (trap door) #7 
ST Ts nn EF ë 1 2 ZT< trg; qeq (valve) sr =s qt sn w<at 
Š s wm 9 saç st sc së w< drr st mrat š, fq 
t< W arge wr st at s mcarl qia S cm fakt qY 
T G<, sr sqç st mng Ç, gm ww s s< mim w 
Ñ Sak nya wç S$ ure qI caq: Z< QU Pi Š sf qapi Q) 





£, Sr q 2 
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=a sea 


aqo 


atZ< st wt sras< Tšgl faeqri 
qr zfsaqi # fssg fafgq (dotted) £€ter ë st #rer< g g tas 
ZW gl ST@[t GF qr4#@ *r< (digestive agent) #T# sr 
gat . qami Y srasnfqq azar Š u= s= qh l gl Gler 
ÀY š sa gr W gg fas T scq gŠ qrŠ sdf ë 1 


StdTq < 


TT * Tq s dsE 


(TRANSLOCATION AND STORAGE OF FOOD) 

T Tat safar: qfaqi š ifa gia gl agl% š que st 
= <qr4af<q gW € s wWiaq: qaicq z< k: gW gI *=% qarqi s< 
gr qari S <wrtqer *$ feg qtdl q fafsqq s< <s arfšat 
(channels) gW š¿—“rs Grífefasat (xylem vessels) wq Tr 


arfgfafsat (tracheids) #=%+ wat smaráfas qami st sedadf 


fast (upward direction) £ w% % qf qw <qreç š 
feg gir ë qar qrefr-afesm (sieve-tubes) #fç wg8< #Yfsrsre 
qFfaqi W gig sql qé fqza88f fssr q (downward direction) 
#TT qami S <wrme9r š fq ¿Ft € šW qar fast 
(dissolved) ñiq, s8<r, Qnrgee (amines) s< Gfgq4Y_ arz 
sest sfeGrii s< w%š s w qm sg (phloem 
parenchyma) r< freradt fear W swrqarafee gt gl Gy 
qari q<eqar r fgzə_ (perforated) sr qfzsrst (sieve- 
plates) % s= argt fas qeq ë) siagafa qw (protoplas- 
mic threads) *fr wrəár qfzsrt % fel T saftuq (extend- 
ing) 1 *< <ë *rÍ W warma qanr s< ë 1 wq miss 
(companion cells) sf wrtadf =ç š nsssr f< sfüsrərst 
q Tgq4 qa qfcarcs S #SCG5rTI q ar qar 
qf<safea wa w Waqaq EW Z ' 

faq%m qršztsita qari sar " *rdtergsz (s<) qt wf 
wq (mesophyll) # fifsg gh S$: sz qz fasrea (diffusion) 


Y sr ae që qü dgsenF ` 
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Taku 
gm 1 fi ym gr 
8: ; fa t d t 
k Ta qqU 6 s 
Z 08 s. 8 + 
müul accumulati 
i gm a—Tasrsi 
m gf st IQ 
Tm W m m fa 
iama Bh š 8 
rn sñ š! P. 
| kay q g4idi st 
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Wm s U 
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qt x . 


Ta wt zutrtraəot sç kh1d 3s3t 


Wr aifgfr szw (vascular bundle) ++ Qz waf wx ë 
*% sma nqgaw (border parenchyma) * ne W sr š sgr 
qat W waq aa š, 3 qtzq cáYz qY q =rqr£ W m:smfra 
Wr Š fs Qy sf Tag Yr qj S wsfqzFr sah az, 
faqat wama siqi ar qar qtaq gt azar) sing siqi W 
qË Sinr se sz wa fq Py Š s< sTrr wfs waq 
(gradual accumulation) + wq W Qsnfzq št ¿1 sm 
Ñ sfsq qlz—wfsni fç ws sy x—s fs à star 
wr $ gaáw eq faywq qar GQ sa É s< wafeq X amr * 
qta é š) r DS niw qar ay sefadi wf qshgr ae 
WY wç qr dF Ç s< sq Š š ada at (growing organs) 
w em wr ü) qfsu af S vw sr T miq wr w€ wm w 
% west Y dr #eiəff af wear Š i qea S ner WÑ Zeiqif = 
š sara st qfinirsqr w eq wqacenñ rfi wt mrt w ü qar 
ë 


ga w mz (STORAGE OF FOOD) 


Wr wt frio tŠ * arerifew: araoryar W afurs wr Q Qar 
@ 1 wç sfafon ura qhqi * s< QY wasan W qqËagq wear 
ü —qt d seg $ smua ar a $: sqqaql qfcagt *% swt 
*t # fawmaar (solubility) *%( ww ww é s< swç w =ç 
W sifirar-or W =(famuat (insolubility) *r xw dm ša _ 

sz sss [Storage TYissues)—qra-aaç % ses si s= 
W qas ózrt fafear gr d anfusne sftasya namn waf 
w éh ë qf fufgat zae gh Š QY wi sás rare mi 
W QA swz Gifs wa gur š frmy jyazaa aras Gem 
Wq wç GP qY2 zartra<a at gqÇ WV Q st YY arama Q ss 
w4%=% wr qa st faz at afzw qat 94 Cydia qzrs 
k: ifa +q qn š war fafeqa nra ç ataq wqfsq gun š 1 We t 
sra8afsr <a 8 faqqaqr seqa EVPW Š 1 aš a sagar, sq, 
War Farali s< wr qaa W st mraat mr afardrr aa ssr 
3 str zam 8 Y Gr t qg6 Ç Š | 


1— — 


Zeva Suku 
—— 


v=srosnps 
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339 s= fs srex 


wg sq (Storage Organs)——#ftst $ wni qr sq% #s 
wi 4 st sm $ qFfeqda (development) s< #qfg 3 fs. qre 
qaq úËqq <zqr Š 1 ww S Ti wet q Yt Q aY Ws< 
Tr sf vet šl qiw qg, sW Geç, grew, qan zT s= 
Ti ú s< WÍiqqq w#qafer zacdi q9 dag, ma, uqü2 sn S w 
= faqqaqr gf <eqrël qw qhew <acqi ss sRTl, W Ssew 
s< eqgmi (spurges) #, g<ç qf #% #qar& (Aloe oəera), 
xt (Azgage), *%q€ (Portulaca oleracea) š s< ws 
% qThqw ses—s qq q s< ét wr were ffe gir ël qi 
qñ (Kohlrabi) % #š $ w% sm< s< šƏmr qraifesr 
(Jatropha podogarica) % w qq qš š st sqfsa Gra ut ë 
sdf mal s< qoffr shi 8 Y @rwa dere *ar sr ssqr ë) 

sf wr & #q (Forms of Stored Food)—=+ +T w=er< 
% si s< sssi q fq fafaw =qt WS ara qari sfaq g usa 
É, S+ T< sta fasr< fear st saat Š wa qard mrdfersšz, Tiet 
qt asr s< Ww QY qaq Q, msrdfarssst W dg Št Nr: sa sqa sFiT 
q sa W sfrs éh Ql wtmr-sü< Q marc sht< š 2q-4u% s= 
sff< sst-së<r (sucrose) Š@ qa w<< S sFTmnear. tua e % s< 
tÚ-a6e% 8 Qh Ql wfs (inulin) éfear % f qt š sir< 
T@ISR8FS4 sO S qt STT Él sreglGfir qart WQ sme Nse 


` % es, fqsaar Gera w qaq (starchy) #%t sq (fatty) 
' SI fst $ qr sr g, fissa Sea dit š < ÇSeT<Ft ww QF sTT 


ë1 srl (pulses) # Wq sY agəsr QW Ë1 TGG sg shR 
š Wi sqifa zs QQ Š sm: wa ssfa #YfasrN S asr syz 
W qm sr É, Res W Ff sYç wši W Früqaqr QF s ë1 
š q stal W gq ét =qt nra Ñ wrilarsš= TT sqa Š 1 

s S sfaq wm (Food Stored in the Seed)—=sr š 
sismqq si< wq Q Gr QY sfÑre ws ger €Y sqfeqs ver 
Š s SOT aT<r sr qÉr <à S una NT48 qeq S fs ëm 
šI S8t q< Gre qar sfs%T = 8 < Š s< 5 sa 3 qz fra 
EW ë sma fafasz Q< a) em (RRq3 sqər sma) % smirq 
fe s< <rarafrəq: Tesax sa Z s< fa< YU S qq WB gre 
49% NdhTal % FQ SW diqm qar taze SY q!z, wYfamr-fraia, 





; YA 

; a m š smp Sí 
Ë SA 
_ , tl 


Ú 


| asas (Hemic 
! l) pas : 


' Pui)—1 1 a 
| ša š al sí ° 
| Ya q, QER gI 


| 


qq 
. DGETION À 


' 
( WaGDLYTQFÑ 
1 khbkb]ssr 

` WR aaa 


_ —————— 


q 968 e e 


ST WT GG ste cyna 392 


Yeta wt 3 sFcada s< sas saa % fzà sí sana 9 ŠÀ1 ss 
Sra qari * qrrq <ç Ür ë: 

(v) #z—wW rx 3 writasšz sr qq smmq eq Š) ss 
#š srae, RZ, mrsr, sŠ, s, sf; S ziz faqq et 8 wfc gra Š! 
(R) W8#üssñar (Hemicellulose)—qz s= arz dri $ wrax, 
W, dteqar m shGt ars, qe fs qrz, fz % Ur 
s< #2 sq dt SW wz, dt (mangosteen) íz * 
4 8 zafes Yere fafai 2 qf xgarëi (3) W# (Oils) 
—& sqmfus mmm 8 safar art š qdfsq xe Z, qawa: faz, 
*rfçs, w<z, gu sa W sq sr fañq da xau Š (*) së 
(Proteíns)—x *t( w rt W fatua naat S qr ar d 
str $ sIZtSf st va-vo% Qm l Waw S$ dri # ñ SW 
g€ $; £t Z, Sri = nfira wara gr 1 


sat s, 
WT %T TITq Sç efipaar 
` (DIGESTION AND ASSIMILATION OF FOOD) 
qT=<4 (Digestion) 

sf qaraq swTa; qr mr qifqaq-Gr $ aËr%a qat sfress st art 
Š Fee sta gurar=reor aras gar ë q š w=arsqi =Y fisar # ayq 
`(soluble) sar fq8aresre <q q 4 1 *ae fawq gq qta q< gr gra qara 
Ware ger srasifau Q Št wTeq sérce $ muq garasara xs 
sitazeq k cdyzew 3 ste Sama qar sfzs ara cal #r fas 
war segax aqa gt qaa (digestion) #ç=rar š Ü 


Tt *t Tq mq. aqr=< afra gra É, sala qq Sifas + _; 





wira rr i #%g <q w areasfsasr qr ws gr š 
š nra qYdi, q<rafigii s< sasi zre qi2rf( sr sari — 
<l W qrqsprer srazsq zre fas $ qx arfss €+ as 
Tú ww sa qar sY qrfsç ar faqfeq wc é; s * e" 


. 


--— ———— .. ——— 


—— 








Im 


as sqeqfa sea 


(products) q #hfËrerql gre sasfqq gra 1 qrrq s qa 
s< fmmmas sm (functions) #f wi shagseq gre g<tfeq 
#WT Š1 #% Wátq * feq qç Qz (enzyme) Wr qr 
+T ST s<! 

Qz (Enzymes)—QFərga sf%q s< sfes Tere a< 
s= =m wz fst sz s< gs faóow qr % few sageq gET<T 
=rtfsq qr sre eh Š 3 sr Fw qarql q< sr For w<% š 
s< s= =zeəs< ma eq q faafzq aq qi š agg sf srdfre 
qar (TT8Zts4 szafase <aqam) g s< Tit aY xefe 3 QW Š 
3 qr š Faba gW 8 si< sss =ç W ws sqa safe sql q+ g 

Gzami @ ama (Properties of Enzymes)—(%) G=ršw 
a fent saqrfirsqar fafasz gh ë said us faqq qar % fea 
q fqqq war G Gss gh é; sqrmecmm st Qe qe 
q< fw mw<a Z, që WYQ qr sq asqa q< fat qšl wtqi 
Y “arsr sç Gs” (lock and key) far sq g; wf Tg 
srqr< fa ë aq QW Qez ë SU us % sfus qeqsl q< fg 
#*< qsQ 81 (q) ws sr Tagafqq (exhausted) + gštar; 
< * aq qCaT qan lt srálfqe qrsr q< fur *#< qar, qfz 
uy — QG % sqrz sq = far $ <qrq W ger feq smrti (š+) W#rrçm 

Ka Q sQ eq W FL sç é ; <€ wt që s Š fe Qz <a 
s U SOSsmar qfcsda fsà faqr dr aqa swfeafa W qani 4 ge <rarafim 


ft Rfec sei š ws üm sfress (catalyst) 
` Tat T Qs Š 








G=Tçdl S sorç sç qr wt <a=q : 
(v) swuë& (Diastase) #g #Y 9#afzga s< wr wš<r qr 
TF =ë T qfcafqq w<ar š 


(q) w#es= (Maltase) wrezs<r é zraraa<r W qfcafre 
s< Él 


(3) w<< (Invertase) sms $<r #Y zTir-m3<rT s< ws-sË<T 
qT Wl Q qÍfcafqq sw<arŠ 1 : 


(w) wmiz< (Cytase) W@fásst %Y zm g QFcafrq 
sq ë 
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Rq 8 g T 
` Dumporation] ë! 

I TLICGORISS 
| za a= (bull) 

puku a birdi 
` gün sQ QT šI 

qaa fi ñz: 
ia q. 
i W@m mai; 

i Wl T q az 

KUR) 
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[sm Waq: 
WW 3 
(kaompoaqti 
31 gq š 
WW N s 
turay) üa 


. 1 z L 2 - 


. —— 


wq sç fera saw 


l) #sšq (Oellnlase)j#asrr *r zmage š qf 
#<ar él 
(s) gz%mg (Inulase)—zr4fe #Y wə-zmë<zr ú qfcfss qar ë 
(s) Wafga—dWa at Wqga # qfetiuaq s<ar 1 x 
(¿) fëfca—srqdt #t fast strë8l W sqrafea sz ë | V 
(*) wtRaa—qai wr üPrit sel 4 eqraFcer sar d) - 
(te) sua—ma m ada sr s< fisqaa + qfsq z< t” 


*srRfrs0r (ASSIMILATION) 


*qhfrem wt qq sazar š wq (body) # #rz sr qaraq 
(incorporation) 1 Trq+ š: wç srqz=r gzrtr mem Frà sa 
š s€ qq mqQ< W wmqaq frü sr Qa wqhhlw< 3 wqe<aeq 
sraz=q exəat (bulk) $ <afz =<ar Él #qríirr<o <a qam Š 
Turq% gr<r srazəq Ta qarql q9 s< s< s< STT k wa aqa 
Sqñsq <d <gm l W36 mere % wrifarghe wi<r % Ge eqi 
3 q[eqfaq Fa sr ë siz fafsrq arfze qiera, Gzresq qa Gfdr azsi 
f qfealqq gt é st Trgarasdta ara + seem eq ë) š qrrq * 
<a stqra s si a qrrq š sgt siraz=r az afoq <gqr 
š1 SwF qrz sragsq xr qarql wr sq svr<ç 3 qç zarfrroer 
sç št 


sma to 


sqa si fsnqsa 
(RESPIRATION AND FERMENTATION) 
Tq 
[=ç are qAra @fasrni W wsrifre qYfagi, Fadeaar g< 
#*rifara9=i qr zram-më<r *% slsshecq (oxidation) #Y< faqz+ 
(decomposition) #r w#rŠ ; fzg W ss firs Qh Q 1 sqa 
*t weas agent sg q€ é fe < sahefre< mm gre Gsira 
sfwr W wtf mf % af feafas ss (potential 
energy) Wari QY c£ sit st fmqr ¿rq q+ mq ff 


. 


—— s a 


=m 


x 
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%34< 
š fits gir é, sfç wq S sa shqrq: shageq *Y qw agua 
fenmi SW fafrs wiswfre wmqli 4fz, wf, Hs s< s= 
#ram< Panu w Teq www ¿ht ël1 *qq4 4 Sfaq ut feafsr 


=s wfs sar qf (kinetic) gsl # qfeafqs gW Š) ma: 


qraq s< š S< &#r g< nt qm < 4 qsfaq gl Š, sar 
sigfer di + še sari sfFag wəra wari, sh slsdtma ëm š 
sfrstaa: mráfarsg=, fashqaar grarr-aa<r % sara # afzs #T4tarssa=, 
sit sz qar fr gt Sl fq š ew srefasefqa (hydrolysed) 
gf € s< qr Ç #rdrsq St S wq q qéfrq Ter a= š Z: 
srrteƏla smF8fs_ Gr sqwqlr (consumption), #=T£# srss=are=s 


s< qr st Seq arat r sira (Niberation), #fq8 wr 3 w 


st mt qledraço s< #tlq (disappearance) fsg š sms s< 
(dry weight) *( ##ë ëU WW é Ser sus q ssfs 
h ñ ŠQT sar ë, s< qá $ afafcaq mráfs sa # she grer 
s s Gri waras (overall) <rerafrs sfafsqe aY ss 
sm< q(sefes far st sar ë: O 1 ss 

CG,H,O,+60,=6CO,+ 6H,O +š _ 
(sa<r-+- #radrsq =*rá+ =resmrarse J-qrit--S 1 sg SW ma 
gl ë f srs<r S us sm (molecule) % #srmfrac w feae 
Sra % S: wu maqa WW Ç s< rs eresrars=z (GO,) s< 
qt (H,O) # % ats % S: art ffe gI É s= qq T< srab<r 


' 


% sag Y GO, s< H,O fafag gI fs wsfta GVW3Ceral- 


$ që Waw Geri #Y ww sS Y ws38Tme frer qm < šsrfsa 
gtar š, sar sqdss qw (formula) # sma far qqr Šël #*rm 
SUšaT88rss s< qrft *% frwi W srssracn-qa QY =a Š, fera 
*(4 sresranss qeq ZY ser Š fs qrir sñfuar S qr + 
srarer ard Ç sfafsq g sm Š; sr stifÉre sh qt uq 
Ws9lgs a< Gri sr s sw-smlecq' are =a fs sr 
sar š: GHuO,=sCG,H,OH-+aCO, (#tát=ufas Qəses-- 
mt srasqrass) sY <aqr3 qm sq <ë q*ar ar fs q41— 
STPSITT s< wriq seres G Waw Fafamm (exchange). 
sqg+ (breathing) #=werq ë s< SFQ3T G erase wq 
(characteristic feature) ë i ; ' ° 
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' Nana sf a 
sm W sia 
bk tespiraton: 
kai: M43944 
' 04016 
Turis 
kasku 
YR GR: q. 
- Bus (anaerob. 
S 30 as 
Yabsiya 
š B [ç] Wq; 
QL. Ra 
u s 
Kum 


=) 
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4 =L: wa aya 


i "` 
Ë.1 WN hr, 


ks: 


1 
Yz sitc [ezza i) s. 

` 
sirsrss saa siri SY. 3 wk fasdr sisa fer gl, Sat ` Í 
=< sz št sf SQ wt sum | 
š fr siqfgs S sat =< ss qrt TT NTI (supply) uw I 
=< fzsr sç at qz sir St qa St amar) qdq sç Sš ss Yc [ 








i (vegetative) #sFzrvq, S=Ëça Sr=, s< SS: xç ma we 
(root-tip) sz: sqsq si £; << Ü shr s< (Gul 
organs) #+#rgs rTzafr š sz Tq say Š spum GT 
% qrÍ 8 qY W siz drir š) (fra qn tia QY wmnet i 
sa qt *% =afagr< (interchange) #r afrqr % fs? qrmrsi q< i 
fafaez sm< qfeafar Gri, š s Cm (1enticcls) mY 1 
Ë1 GW V sfige W Gq% <gt Ë) QT sT7 9 siTaiq W Qqh il: 
*% wq ferer * fe arawutsi (air-cavitics) sf< srarerüiñre 

#slqsfi *T stres qfFcafirq gtar É s wal qez T rqa SY G L 

8 sie smrdrsaq saç saa (Acrobic and Anaerobic , 

Respiration)—srqresar se $ <qaer sarafsrt squr Qh 

š firgrr qfoma q fsqa ara = qt snafrren a< sar sergi z wr | 
W sr qar sr era s frt Š) q mms wm : | 
(aerobic respiration) *z#ərar ë ww mmm W saf mY mqç mm l 
fzisa gir š s su qirron tr FreFrr frqromarë—OCH,,O,--6O,= ; 
6CO,+6H,O-r674 Cal. (rr + #rüfrsq = Tr zrrsrmae | 
+-qrft--sov Pel sai)i mu frfsra <uri t, ir gar ariíra tr 1 
arqqftafir q gswq< qtqi % sare, Trzrm %: srs; hq q; afY< qPbrnr 
š srqrT <war< qY aq maqr< 3: sqÇT TT qTpT UY Ç fmr rra 
Wirçeqeq (anaerobic rcspiration) +g ë, frt w er fr 
gr mr wq] srddreer sYç mnr zrçwrrmsz aqr qfqz Qzirmz 
sirç anit-airy far wrlre sest, $ ñfax, fafyr, alrifzr syz 
arzFee fz wr sr frmim gar Š 1 size r mfsar wf rrt 

š; Feq ww meq gt<r war ger 3 ser ¿rir Z ZT rm mirru Ia 
š srrr frar sr mrar g: CO,H,O;=2C,H,OH+¿zCO,+28 

Cal. (sfráy=qfsz m=ttgr-F riq zrrarpirze +o $= z) 1 
sma qg emqrafer semr (intramolccular respiration) 

wear, míifr mrt mt f Tr amrirar far ZY ¿rra sort 

sf rir É 1 qridfro mraz maqa rz dfrfts wafq p Ár mey | 

sË s; 2 S 3 i 
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< sq Š fg qr satfaq # gsm q Sl * slon 
z wq W ss faqrma (toxic) qari #r sqfeafs * 
T Št qd ë! N" 

sdi 2 sma (Respiration; *fgg fs vse) qhi q sawa 
mite eq š zq É g< fra sesse eq q faza fafr W mar- 
fur Ñuqr sr ewar ë 1 šW Wdhr 9 sd ss sqa 4 ë: 


saqra s< 
sCGT STT. 








fq vso far va<89 
SWT q< TqhU Pq Vso—STTŠrST SqQT 1 
fq vsq—aTqYsq x< sqa 


q sqFsq sça q#q qeres fs sawqaas (respiroscope) #=g% 


, Š (gm nrq@Y #@ár qáq *T QeTres t wTq š qsqr š), g i 


us sq< wr sëzq (clamp) sf sqaqq <ëz, qre sr së 
qr (#te< % wr S star), gr qlr (caustic soda). 
% #ë ëz, g8 sdsfeq sts dr meszqsrə geç sfesnii wë siwar 
rsi *Y wamqas Š emmi (sç Š qre s mg nra sšƏy s< 
sami asf sgq$ sq< səz li sqaqasf w ==r feafq W us <Ë 
s< s#s< gr<r feqç Zur él ser W sz zat ša Ter qfrarfza 


(surrounding) qes % fafsəs 8 srfr ë 1 fas (forceps) 
T qemaqr W waqa S <t diem Yr @z sr us gWizr <= 


—_ 


— L. 












gg wç aŠ 
s ULiaGN 
gq [0bseni 
+ 888 $ 3 
qg š FZ š ar 
hh: [Inf 
šq 8 Rf s 
š wm6 EFI 
fra age + 
4g—Si dl 
T 48 4 zz 
ral š qm st 


“St: TE q š 
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raqta tz Fesqa 33< i 


ST s€ srgqzsüf 3 qrt 2 zre dtqrt wqTqecr Q Gü fefr W ; 
#Z W£ qr <a? St, sT=gT gt fe zt fza me <a Su # 
Nm (Observation)—zs* fz zz ter sr fg wəree š qe Ë: 
*1 dë #Ú Gs Él sç dr Zar arrar fr qFe zTer f<r sr i 
YETe6 z S STTTq4 T #T4q_(Fr: wq144: šf) Tqain Š 1 [ 
#afsfs (In[ference)—re 23 r *res qeres W sraikq l 
š sr frferq wrart aqradrqa gra sgt ser ser arfure Pralr i 
ÉI #<rar dir Tri srçarrrz wr saqi azar, sagq gq ) 
frrept Fr: qar g fe maqfaq da wrta zramemzge 4 l 
site—tt sft Tze fafiz # sç mita fear sr =a Š, qr<r £ zar l 
ç Trst $ aras siYzr qr arar qz sšər qr zrat Š s< syfer 
rsi % srq qzrer qr srsagífi qt suk #q< sezrqTr T Tq Š 1 
*sfa: qarec qr sqqaafl š arar Faqe + sss ZaT sr srqr ë 1 
wdtit t" —Ttar zqrç sama (Anacrobic Respiration; , 
fer vs1)—wr gir q<q q8r TY qsiaqqr qrer (Trzaz) W@ s< Q, 
SW sm W qm s< št sFç q dre q <q sq qr Q< 
t vəgz zdY( +qé( q( qg qqqit ri W grqr qt feafa # cri 
#ə ssfet dr sh se rt qa SW qe wQ fwsWs sir Ç 
s gar (wrGfrsq) << šY sma far ar qaman W dro 
gw dri r Tçq4sr S frt <rt dre vs Grqr +c umri 
sf sqišr gr? amr Q * st T qç qg q£ 5 qf Ql %<8 Tyr< 
qr. dr erl 3 sz arniat W qaq Zi sT# drr< zr? | 


a. — 


Š qg sma (distilled) s@ $ fq War s= š, sr qf I 
#Er Td mt qan W sr ws aY wg Tra qç 4ér T zreqr I 
fra Š) we dra sm (moist) añ <t ë 1 wg fer *qt 
fe qñ. wt zamt tfl gra qr dg #% wsaqqq * *re frt 
= fznt str Š 0 me fzr at qar # aras QW £ ez 
= q£ @i2T Z+z9r T<G +Tt 3 wil) sa TÑ $ STe qur Š s< . 
ST S qeq S srFi Tç Q% dritdar sqaqúqq set ë) qr fc | 


l 2qç swqr Š src q<e 4ór *r s< Sq Ç 1 qz dg mend. 
#rt+t wrgarrrsz ë 

taq uz frms wes & (Respiration is a Destructive 

Process)—Të w fqrrrqrr msg ç ste srazsq aqr sr qzral 


1 = — 











FEL 


<ë wwqr ë fs 
= mmw W ser faqraq (toxic) 


Ter št qaq ë! 


süt 2?w sqaq (Respira 





W qfsq se sq qores fs wamsasqt (respiroscope) #Gg% 
., Š (g& qr áY šdr q£ ét qəres + srqr'š qser š), w* #ra<, 
g sq< w[ sëzq (clamp) sf sqasq <s, qr T së 
Tm (dr6ç S ars S srqsre), qm slgr (caustic soda). 
#% #š ëz, #3 sisleq dtst qt qeçessfe quq sfesnii wë sfz<q 
rsi #@T sagqqasf q small dSrw< S qr sr #ë Tra sššl s< 
saq4gsh sg wšr feafq W ws xg 


fg v<o 


Set Q< HQTT4 


a sz swarfaq g <s W s % sirar saraq s< 
qart 2 sqfeaft % Gre ws 


tion; šfeà fa vse) dhdi q saq 
mq =q 3 gq r q<e fs sess eq H fed fafu S war- 
fra Ga s qar Š 1 ww qdhr *% fea sr sqsac q Q: 


fs <š 


fq vso—aTrsiT ww 
fq vs s—arTmisrq saç sqa 


wasqa gq sq< s%z atl 


st s< gTr<çr fer< gir él qeres W da gar šq Harç qfcarfcr 
(surrounding) arq8gs W fafsgs gt sát ë 1 Fagér (forceps) 


a 


s wz W wsqqagq S <s din St gz sr qz Əlzr s= 


— 


- - ——— a 








g g T 6 
qa š T4 Sfqi 
ffi (Int 
g à Rf qt 
š 8 qt 
Pm aa Tr 
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xq ste Feras a3v 


ZT6ll € stqg-Tzsf W qrt $ 2Tç dtmr(t sTFeT GY gf fear q 
* wš qz xg SI, ssur Ér fr zat fz q <a ST1 

Sam (Observation)—=ft fz zz Zar sr f waren š qiz 
sq që gë vst Š, wg t warm fr qt grer fq<r GT 
qərer $ Z= STT *T STqT (fissq qarqa: T£) Tqniq Š | 

saffa (Inference)—qrg sà + wre qam 8 wralgq 
Wq 2 frfeqa qrarš aqsqrrr zre sg ser sera wife frt 
š 1 “ras qterm wr vrseacrmqece ws( warm G<, zaza gr 
frerq frere ws ë ËF qaqta dg Gri zrçarmasz ÇA 


#te—sqk r =<= faft tr zz qaqta Frat sr asar Š, qr<r % =a _ 


sz r< $ aras grzr qr <raw zr ger sr gra É sç ssfcer 
sql 2 srq qarer qr sqm4dzrf t gmt #TÇ wszÜTq( sT qfq( É 1 


*sjaq, qarer Tr qaqa S ras fqema + sss Zm aT Td Š | 


mQtt tu —smm ws sar (Anaerobic Respiration; 
fer vsa)—we gir qz sšr *Y qüqaqr qrq (qrez) W w< Q, 
SW sq 8 qz G< QY dre us hec 9 x qq Qí q< 
SW gəz qYt T st Q gqqaT cz W mrt qšr Feahr q <qsti 
ë srsfcar dtq sy sç rz qq sq qwe wQ free aç 
#Y Zar (srnirra) << Y sai far sr warqa Y ór 
gz qi qh qzaqdr *% Ár? <q aYç QÇ WT-qG s< rl 
rs sq(šr Sr ara ë # Te d< qg qç Ss sí Š X€ merc 
hrg; sr =r8tt + sa #radra W ma Ë 1 sq frirç zre 
Kusa smga (distilled) s š far @4r sgr q, m Qs 
sr Tr #t sanat 8 ama w St $g Hrrr qeq qñ 5 sert 
sf š, ww dr sr (moist) aà <@ ë) W fz way 
f qrç wr case didi gre we fa $ ssgqmq * Tr jt 
a (zar qa Š$ ws fsa#r ét Gamat YT ami rra #r gz 
*T mz GY Zisr <q st Ñ zr Q qr * s i= ë s< 
£ % wza ñ wr qç sY drmiqr sam Cri qi qr fe<c 
#qç ssqr Š a< T< dst #*Y wz Sq 41 qa qaq neqerq: 
wr zr£srrrs Š 

rqa uc rme qww ë (Re,|jpuatuon ss a Destructive 
Process)—1Z w fer qww é Q alaq qar qr qz 
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sv I sq s= 
# W gë, Tastqaqr #t2rgs=i wr fase gg ñ Tafeq etar g, s O 


që faqe sfrageq gr<r stfaq false Q= =Y tmqar $ç Heç Elar n) sa =a. 
š; waf sa hdi % shaq % feq seras erasra é sf s O; T aaa 
x qS, "1 


š == ss aq gh š. fsaw gre Gri grafías gr 8 <. 
=s shamar sU wsrfe afra shasç wadi S fq rara 
arama EW Š 1 ST st SxsT< umat qaq srë< Š arq eq W qeriqq 
ZV sdi š 1 s4% sas Š qm se gh( Š spfeq dri % Qs ] £ 
š w sma sfasz G< W am sr Gbq sfg waz ¿Qhi qsrq : 


- a: 23 i gq SL 3 
T aë Seq sasa Rf (observed) =ç #Y si ë 1 D: ; 
. : jsms) ZT ane 


sq tz uri 
aT SR ë l 
q aF Z: 
W RI ust 
sq Sis. 


Tama, [. 


+ = ` 


s qww ak: siasa w uwaaaewk'wASKN apa Wy V 2: 39 22 


=a siz Yamcrssemw (Respiration and Photosynthesis) 
(t) =m š qà arrsa waqsa wQ € s< wriq srssrrass 
firerfaq s €; sa Taqa mmmaqsaqw W QY *rd4 srzsrsarsə 
Waq sr Ç sifç qrnfls fresrfaq s< g, sal. W Hm ga 
wr wWfradf. (reverse) gr ë 1 ' : | 
(R) s= uw faqe (sqa, “catabolic) st &%ë U 








fs smamaatsoqw w <s (sms, anabolic) w=#w Š! KSSLUR 
qqiss (former) wəw_ (sea) Ç sa CO, e HO eq U SBS q 
fase gY S< sab ws s< Š, ss swrana (latter) 88 l C R0F8Iç 
(sera-issqo) £ GO, s< H,O së<r = # qasa (qta) er zq - l C SIACYNTaL 
sü #fqa sat Š 1 S€ m=r< sawa fawzq smua ë srç mende O 1 ' 
sq (Gre) man Š :; | Ë 
(3) sm Q s< S% fawzq s< manasqa Q s< i b (Y) š 
s@qn (synthesis) % were <ramËre süre sm amr || 
l sht sql q wt(eelfefafcs sr (phosphoglyceric acid) ! . 3 
ftaq wt ë, St ws nereq scqr< (intermediate product) % . z Ë še Ë 
qeq ëm é ' Š n 
. (v) was Q aY mala wira @ifwsr er Wah waq sss ë š 


gir <gqr ë, saq së HT aT SWGTS[-SsSqu S cad SRE; TE 
Taqa memrqsaqa Waw afer sñfractt gre é gsfeq gt ë 
s< ag í Was s£ S; merr et sqfeafr Q safe manmesqseqw i 


as difqsq saf q ses <xger é war së sma sqa a qr l sys 
; sz af weas Sar Š 1 : š s fan 
I š ç 
“ass + l: tQ Éa 
SUM WiR| 





Ya #stç fera E tz 


(W) =a qarql $ fawzt s< *rH erger * Gr 3 
Ter, si hi S qerfa St arar, ==rast š qfeara eqeq qY3 $ zre qz 
#8nr rr, feeg sr6<r, siz (starch) =rÍz #r <ws4r $; #ren st qaq 
s< 4 sifaa Sir š mara-sisepqu $; qfearq sreq qTerare Sr qfzërar e 


fst (FERMENTATION) 
sr mr arqqfcafr # gg frferq amsrqt (micro-organ- 
isms) ¿r< =ë fqeqq st Qaptgw st< sr =raqrratgz = T 


sm srrdreer sqferq sç fe Ç| qz qfcad4 suri zre - 


wf wr Qar fas srzgaq (zymase) wzy š, #Y fem * 
Tre štar é s< dSrdr q< s mamaq fear * rem qd ¿rë 
wrér s< zt8r <€ (grape juice) # r fmqst qas zat zrat Š 
St rir usqifre (res qtü (yeast plant) zrç Ge#m s< 
*r£+ erçarrqrs= = q (qaz Zrfr gi arér T <q 48 #% Kt Tre 
W SsdT 1 fevaq Yr qfcarqr zz gt g+dr Š Ü sg qTFfraq qY 
sriqfeafa Sq _sirdr <ç q+ G=drsm ar fear ë sht srfr t *rd+ zrz- 
=Tq1rzz qat Weptgs s< =ft-6dft Grifrr sasi =ç 38 fawfzq Tcir 


` É 1 —ATë Tat #TsÍYSIt 8T< <<ssr (anaerobic respiration) #=+eT 


° š #r< sar qr gTÇ =a fear qr gat ë : C¿H,,Oç 
; +Zymase=2C,H,.Q4-2CO,+Zymasc-r en- 





ergy(rfr--qrsña—=¿s--#=rt4 srsarrar£=-- 
srŠtrT+-si)t fgzeqq $afəeq garger q ë temTtesr 
fieva=_(sfrez-gr<r sf #T Gərg= q =Tre<), 8fsze 
a= fera. (ZW *t ag Sr), =Tf2 fer; se; fear 


fear (Gərg% S faces =r fania), fz, — 

sdm q8—sefe qr fgzaa (Fermentation) 
— *@ * fr qr (Kuhne's fermenta- 
tion vessel; fq vsa) #t úw% ZWgrzË<T 
fer v<4q—s w%* fear S uqaqr qç st #Y< ss Fg (yeast) 
S; fra qrr S ss st nra fer <li fw qrq wt ffsfr sica 
gr<r fevat q< qr S 9 w qw xg šYl Sg w * arz 


tmt frama--dtiee 
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sa arz < qt w Qs @WET Csg[ fis qr q srl s< 
qm Y dit W feerql Gë faqe š Z wë WGT srmrqr fe Ge 
S< s5s< Teh h wç SY Š 1 q neraq: fesrr * qaq Gsfuq 
Tq =#raFeGCsš é 1 ⁄ 


s=N9 +? 


sqa Tt qaq (METABOLISM) 
<a qfzadai at qi #r a sifat gTa-qra £ qali 2 s*fs- 
Tri T qarfsq <adr i w raqa: sagar # <= Wr Tai *r 
qa qeq #<r Š sç ¿gt gw aw T(G wash sara š 
Sri Wmq saqsa eq. sq(Taqq (metabolism) wgə%m š 
Sq Sas Ya qes q ghar ë r< saq % g$ ssTers 
qaqta Wl Fafag gra qarqt qat sa sr f TYÑCOL sTt< sTeq: 
sazer 3 <= Š: arge msn saqsa eq š sqa (anabolism) 
ze Š s< sqa fqwseq $ Warm HwaM WT (catabolism) 
wzə Š s: 
sqa (Anabolism)—Te sa qt cares qfcaqa 3 E: 
sr<rqi sirz s= midfars2=i qY <s, SYq1 aY <s s< wa 
aw W8l Y <q à qFceadq qr qw sqsas (anabolic) #g=me 
Š müiË6 sq qta qart % gr srazəq sqa qTdəw w<ar ë 1 SqqT 
. grzr feafa ss (potential energy) #f W#< sqrar( š+ Taral 
š sfraz=a % wrdy sq % feq qfsqq <adt ë 
sa (Catabolism)—sqqq $ wr qaq s< =Y sasa 
qY0r6rqi W sts wq faqzs qfzeaqa at mmn SY Ssfeq <wW É 
Ter sqa qt faqza waq Q š: qr (digestion), wqq 
(respiration) #t< Fgsa+ (fermentation) 1 %# w#di gre ses 
wr qar wi eq q wc sar Wú sf Sg š, WW fafra 
Grátergs= wm Wq, Tafre mr usr qart Qfrqi sl 
š, #V< qar qar Së qq sest syz Req S sfsq ¿t xet g 
S qz W gr qFsq Feafasr g=rt sqa gr<r fas gs (kinetic 
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enty) š q 
Er IDR 
2 ñ ta 0 
š gg qisqi 
t shan "a 
ifa qas [ 
#g8B, TG di 
qi (byprodu. 
= S + 
à ad 68 ` 
š s 83 šI 
KEE E 
Sq (exereiu 








"f. 


fz Fkz1 


energy) # sYazət Y qaqsr fq * feq frfse Qn ë 
wq T grec $ q 2rafrecr W% ww cqr srir grçsrrarez 
s< qrár era gür Š s< <araftqas8< sasa ar Prsqa S mgtzrraraqr 
š aqut sTT4drar<em S > caeq Qampas s< =Trdfsrn see sara Çir 
É wá drazer *% fawza WY Gfrat we sem gn g l wm 
sfafera saras (secretory) sem W Q=, fazrifrq, gre, 
Sara, mag arf sr atq mai %: q[çmrq q 1 YQ q sis sq- 
si (by-products) #Y <+ f gz % wë ser gir ë 1. fafazr 
=s qaq qY #frr, dg Yë, qiz, qari sf ww ñd * qarí Š 
š war razen 3 feq smrasqq ar ¿iqgçrer ghi ë wafeq sraz=r 
& Th sd sY drar 9 arc s< f sr é sYç sfaqrqa: faza 
#fsarsi, gre, <rt qferqi, sa ses a< ufdi q gqfsa gq š 
< 34 T qz qarqt % fafaa marc sarda (excretions) qr serff 
s=qrz (excretory products) +; qr s s*% ŠI 


w—(z s< nf s silqqt 
== 4 
gf (GROWTH) 
fer qha =Y qfz s <saeme (constructive) T srrera 
gr qfzadai % qfaq (associated) étfr š 1 wqha8_(csrirese) 


qfcad+ W ama marc k qia ard qar sraz=r wr fraia Qha ë 
s< wzarq ufcadq S sqsr faqzt gre( 1 Yazar <a qlr 
qar s_cfreor sean é qat sat nra š qf Qhi š - 
Wu-3u af s< é qara drcz se s=qra =triqa ser É s weqearq: 
qrzq Tt st < % fa sdvçardt gh é fas farfsa ef 
š =ç Wiz sÉ shürend Priña_aki Š Ñ araç W fz ser ë 
sat tiq. arqa (turgid)ë sf š, s< qí =ç T qtaq s afz QY 
É i wÇ Wwrç qfz srazst gr seqe Qs stasç weqr (vital 











phenomenon) Š1 w#əYr qfcarr qç @t q#88r é fe qe arrrc 
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sGsteqft srtes 


Y£ =ç # <q (permanent) ##r srrmadra (irreversible) 


=d+ Š fr sara-ta a< T d q44 gter ë ; *dr8r qf s s< 
Tas srqest 8 T< t 8 ZT8 Š8T SrQT É, SS STS WS SIT% ST G< sipT<<q 
tar Š dt qr€w S qreqYeqsiq q3t sawa Š r< sg r< T GT Tae 
gç Ššl fesg sgfer wo W Tg qari sai gr falrq gt save š, 
sqa mfq qf gl sm ëi qh S #gfFg qrarcqq: qz lt ë 
s< sa Sq#<fÑrsr (instrument) #T würqqr fq she saa 
s sf q sger qfesq qrar qar qqlq qm G<+t mq gt Š l 
gë qi GW É s qgq drag qfg waz G< ë fg qg #Ə shi q 
gr sfrq Z; warqa, ae wat sq Š Fr qg * qSg<, pg siqi 
% fs Çe s< së wqs<fqer * qg Ssfq Diz saruq ws fafeaiie< 
*t @rarš *t saç qÍ waz s< g dq #T 4qfz, sm, fsradr iY 


s< #ëY, sfgumt (auxanometer) Tr wqsa<firer s SFI0D1] š 


zsar4q: T0ft st gat 
matt q¿—s8 Gs sz S qFe—afgwmrt us sqwscfa: 
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Š fs gt ez 4 s qf sŠ ar sf sata 


< 
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ñ ma T 
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ñama 
186 Wq 81 
q89UR QW 
Ë SEL SIT D 
OQ Y a 
Wq Ce ë TE; 
W mn g qz š 
UTUH ads 
8 gÉ az: 
qq k Q 8 
t sügç sv 
qRiT4o Td z . 
eh qa 
Qik vya 
SRU ((re- 
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sfz : av" 


(magnified) “Tr sr seir š fgn <rt afasfsra 
(recorded) x# w=g wrq arada š qY aY S€ qrafsr scar£ 
= *<ç=Tar qart €f T Trdr Š s qz WT fr sr W Tri 
=< ü St Wrrç *% qfzwrir faqw msfeq š; waq št< qeesa 
Wr sts qalanmi (1ever auxanometer) r sm wr 
(arc indicator; few vs3%) Š s< fzfiq març tas qfanri 
(pulley auxanometer) wr #q# qfzqrir w*gwra ë), <Yf T 
fsara uç gr š 
(tE T+(Ç< q( qq Ts 3 Cu4 sq@ str (movable lever) 
qr gq as qm í qz (fixed) <€qr š fs qr sreg gG zar grir 
É! sr& Tt w fe aq tags (apex)s#a4qrarqiz #faqsr ear ë, 
=< zat fat 8 #r& s qat gat <q # fa ce Ztzt arz (weight) 
zs <q 1 HS aj Y gra q qfz gr Š, sm qe sfr 
š #zsra gu arz $; re qar Š sc qw aqfrg (graduated) 
< T< tš fisarar É, šW mere qq Y sar W qÜfz gTrc 
zt<r staf nremem (scale) T< #frəfgeq grfr ë) wë mrr< nrar 
afya w gf Y era S arerfss <a sta KF Š swrgma 
afc dr av 2 q vs tir st çG qe s< qw Q d< 
sa o Tt Qt qt st fra qaq ñ aTerfs qf vao tnfto #rai3_ 
o" rfo qr Ç fnfedrizc Énf sr<ç wu fsàQ qr 2 q qq Y ° 
wq af wa fate qr oq fafesfre< guri 
` seems (Crescograph)—*=ffq s< wq s aq í qe 
4 szar< (delicate) =rr<e r <a ar dr free Art sen- 
wr É s us fqna af (device) é) w #rrcer Yr sara 
w qa t fz q gar< 9 se gar< Tt s ara[qa q sr gTdf 
ë #r< aqráq: mrt m mrdr Š 1 ST s=q arada < fz st maa 
regar r Hrtr ST GmTAt ssq Š1 
<qfz wt ws (Phases of Growth; fq v<¿)—qWrzq 
wm sr q era wÇ q qf #afza qr QF afer uq 
fq di T war Qnñ £ az frasam (meristems) +< 
š sy sme, qisre st arañtife Q sr ë| wrmrË W qf 
we fr (q# aww srce =a Mus) sr ifrerdi $ wfs 
zrafz (enlargement) sz #rffsem (elongation) % #resr gf: í 


í ' 











a< 


š, s< fesdraqdfr qhi, s< fszqieags (gymnosperms) # s 


š fz qrisaw Tawsar sata sastarfr (interfascicular) war 
. (cambium), wwrít qwqqr 

(fascicular cambium)y)- 
s< *Fnt usr (cork cam- 
bium) 8 sfsarar Š: sr 
gar š 1 af qia % fsdr 
sq Q qf * swfqzrc sr 
ara far sqa qY sq q 
Sta we qgqtql sm s=ár 
g (%) frataraea (The 
fa vsv—as š qf sf formative phase) —tg t= 
Sasam siz <a=w % areq frasar tt 

gt sifq xet ë sww š aY fera qaq faarfira gift siz qe £ 
qgqt <edr ü 1 stage w m<s<ar, qg qgtT qifas (nucleus) s< 
S= fafq ser =u gt ëV (R) #miffeça sñ sagar (The 
phase of elongation)—tTg firniqraear š šrs drə feae gt Š! 





<q sagar W GBrersl = frarsq qél ghi Fes samerc Ç sqa 


#g<q (increase) gh ë; š wfs fr w u u= 
<hifaeor afi< qgzaq qsfeq <a d ue š sg sazat sr gg fafss- 
sfte<i s srarš q É Tar< Er Š s< =a 3 w SFerieqi ü xar 
1 #% wrü@r qrqi (climbers) š w8% <z8 ez? <a s= 
%% =( warç €V qwer ël1 (3) qfeqqast s scazar (The phase 
of maturation)—1 sa sÑ dg fera Qh ë . wat 
T< #@CG6TS sq eat sT8r< q< qg TŠ <edr Él ww səs shfxrar 
fufs *r eres wfeq ghar Š) 

qÜËg #t wwq saf (Grand Period of Growth)——qraq =nFr 
$T eÑ sq, qat W seks whfsrar faqay shr QY <s gš <s 
ë sqár qÍ st qf 8 fafsraer war se Š sfg qg% s< 
gh ë, Sw$ ar wç sfcs QW Š s ss srfrmaw aY wU 
sql GFRI se sr që 59 shuar dr Y fire san é sY< mus 
Sç wq sq ws ë st ë s qç së qi <afrr s ë 
stal a qt mr qt w Qš s q qf qq wm š 
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watfça <€? q< qf sY gsm waf (grand period of growth) 
=Z É 1 : 

grairt (Hormone)—tg s faferq wç # sqa š fç qr 
*rQ< $ qsqa Sqm4gr $ ww veeT qmiq Tem arar W z sZ 
frt aenea: szqpi wr ace mara sts T sql st qt wat <t 
sit zT<r wafsra qà mz r afsraw naat (tropie movement) 
qeqza Š #Z faza feqrmee maqt qç st z+Ter fastq qara xet 
št wr greüz (hormonc) +Z 1 % qrrq wt * We 
(t, sea. srmeq faszar š fst gr g'aY<ç sgt W sr wn qt 
< wr rw fsmmeaere marc (physiological effect) zqə sei 
š fet qfcarfgr nr É 1 zremii a enferfae ráman snifrr 
ffi š maia at r dri Star <rarafss Pafaql W s qhqi 
# frenfer (estract) *€çm s gaa gt Ter i fer srzgp 
(concentration) z # fz gr we š qe sv qrrq t s fe 
T sed Š a qr ss Qqresnii sr dr dy Tr Š! 





9 s tz 
qf (MOVEMENT) 


= árq mir arf sfe <r mfrr zrzr fast qz 3 qzara r 
grey) qrrq mie argsrrsi 4 nafs sr (sensitive) ¿r Š 
3 sq (stimulus) #Tf *r£ wv" É, á% am (heat), rr 
(light), fza. (alectricity), 888 (gravity) sz *lqa zr zr 
(chemícals) #mÉz, š Q +a qrqi # “t qr: mr Fa 
fz w sq s< w€ af zt ra zqáf * qfr safe 
(response) zr š mz w£ Ter se sfsrari Feafa kes 
wr Él Qtqí wr qY $ sq er argx #8 sad der *< 
s< sf sañr aqÉgm sr r sar sasam (ritabihity) 
Tgemir ¿1 ss nf S fer marc à = 1 saraq oí š syz 
qYqi % fe ws Priya safar £ Taifa gar nf *% gre qç Srqer 
q Tae % srqTgs sq i 6nfaq sz se Š 1 
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3v¿ qeq sea 


qfadi % same (Types of Movements)—tš fafsa març at 
sit mala sr ë s< 3 <qəq: sa marc qeq Fa sr qaq Š! 
(%) sq a[fq (movement of locomotion) s< (q) wq TË 
(movements of curvature) 1 : 

sqsa af8mi (Movements of Locomotion) #fsrsr% sssTe sfra- 
Z= s fs, sfrazəq #Y Te dafudi sfrz us aappfsra qr qesifsrar ati siY< 
q sdi =Y frata qfaqt Gt s= qa s8w é1 3 qf wa: 
(=) sza3fza (spontaneous) qr zašfz8a (autonomic) #Y< (#) 
qzifeq (induced or paratonic) g! Gf ë! 

sar qfaqt (Movements of CGurvature)—s=s8< qtaq wf 
# ferç ZH $ Gre qse+ (f gl st waq w, oq sh sg 
sh fafaa sqarc #Yr qfeat salqq w<% €l s T@req sh[ sq 


š; gr<r aq feafe ar fast qfcafqa w*< ws ë ar qfa s< qs9 


g l w sal =Y T qg qf amar qfaqi swgernr š) sm g 
sht fq *<% É SV š sqa mpi GY marikqraes eq q freqs T< 
š feq ws qfsursqe feafa qg a< SW 81 mar qf arte ar 
Sfra6< gt qat el swWqG< Gf zaafFer qt qceifea er Š 1 

#a:qFec sfaemi (Spontaneous Move- 
ments)—=qa3feq afqqt YQ S sh #Yr 
sWsər qf, Š sata % are wrel % mwa 
faqat ét gift gl QY afaqi <t src *Yr gf 
g— (%) fufqar afq (movement of” 
variation) s< (q) #fg af (movement 
of growth)! 

(*) faqfaswar afq (Movement of Vart- 
ation)—fsfssar qf sg sql Gr GF ë 
ST ST sql s sfseeri a amsaq 
(turgidity) # fafiraar S$ wrer sert Sht 
Él qç wë ra ZW š 1 <wa3fxes fafiraar 
qf gëw st eh Š 1 ssh qdYqit g ayfrg 
sq Y Tq arar Gres gr<r 8fcq (induced) 
gr š 1 fg saq3feq fq gas (Indian 
telegraph plant) š$ <qaq (pulsation) 
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qf sv<ç 


saf qf (lateral) qt (Ieaflets]) $ #q< à zs r< fact 
weer eq q mala enr š t: sç ws Sq st wm Z fr 
Td qTqrTQmGqr Nra S sr ús, Gal sq q+ gd n+FT 
səw <qar É ssY aqt fira Z 1 

(q) sfz wf (Movement of Growth)—4fz wí s 
(growing) #çt s qfa £ s wa wl % fafra wril Š guna 
qfz 3 +e gr Š 1 wq SQ w WET š  s#ešehi (trailers) 
s< qami (crecpers) f šar sm É fe fedr waqa aq 
3: g ra 8 af sqarpa dit Qu Š s< fas< qf sa srce zza< 
gm emt Š! Gr qqem W wa qt Qnfgq (clongates) gtar 
ë @ ku (zigzag) mi W afa we a š mer ar fa 
(*) fmmaga- (nutation) *sz98r š) wf zf faafiqa: q? 
š wr Yz wd ë dr qç sw fafq 8 wat Ç, Paw afre 
(spiral) =r sat Z, 8@ gi (tendrils) a< afesqi (twiners) 
š qr Qm Š xq msc sr sf (q) s manta (circum- 
nutation) +g9rr É i Zs% mercy qfz afa fra, (young) qfaqt 
zT=t als grit É 1 Tat F Taqa saYqqu qw Y qfadi sr na d + 

qeüfor wñ (Induced Movements])—09 % qi #Yr 
qat ara wreg zre 3far ü ard ë s wé GT sh T<S 
Š ww frer mare % Q qn ë: (t) me (contact), (q) 
sera (light), (3) qes (gravity), s< (w) 2ršar ar #t (mois- 
ture) i qclifcer qfrat <t qara sr gh é : (a) sfqaw. (tropic) 
s< afer for (nastic) 1 
. (a) wees qf mt afagda (Tropic Movement or Trop- 
ism)—Qidi % si t afra mar qiqəq (taxism) # sa 
war fizfaa mr É saka úfa wr fer wWiqa #r fazer W faqes 
EE É syce sq qt Qh wëqa sta sr srce m s8 W çç #r #Fc 
qr wQ š séwi 6r sys 48 (4) #=rÉ, (R) mt sanh 
siz Teqeiy sf afaqr faza Tyre m d gd ë : 

(t) Frarita wma 8 aerë (Contact with a Foreign Body) — 
fir frardya wq Y ee qa Tt qe É eamifqada (bapto- 
tropism) wgərar Š “mm saraq (twining stem) s s 








(tendcils) ewaifrada maqa wQ $ sqa wau ë qq . 


. 








Se 87271 —- ` =m. i y=r- 


X apaq 
AL s 7 T UJU 122 — — —— —— 


=tzeqf stres 


== W sfafmar (reaction) s< Zlft É sqg qf ser G< 


= feñ wq eri asfr q* ë qf l sm GW sq Fedt war< : 


x. 


== Š se š sm Š sl sz QÍ = 4fz sasa dt sd 
Ë fz esa qr qf s<ar š! w wë gar Z f sq sq: sq: 
= qar % =< sz s=fsq (colled) gt g 1 sg (climbing) 
3 fq qg u fa<sa é . 

(2?) ww (Light)-feci $ rq (incidence) #f fer 
=r<r raiz qY 9 shr wr qf *Y mamntaaqq (phototropism) 
zr qaifaqáq (heliotropism) #*z% Z! #8 # sr s< qf 
sz Š s< W marp (positively heliotropic) *zem g, 8 
sz (shoot); #tr< s= gs g< (z qz Z s< #% GWmparadí 
(negatively heliotropic) #g=( š, w& T@l qGs-Tfaqsel. si 
w Tfqat, wmqarr arf F< 
3; sma =Y feat W wamaur 2 
sz qfz =< Ç fat sar sed 
aq mmm w wz qgq( Š 1 SŠ 
sq sreg (diahelio- 
tropic) %g#f( Š 1 Wrspssg+ 
(positive heliotropism) =rszq: 
qY T fasiqaqt qalfgəfi (seed- 


fs va<s—uaifaqd #=ël 


< lings) Ç šT sar é s 9 fedr s *gt ar asq (gmifrad | 


qa; fas vss) Š sq sm € faqaq Was us qm š ws wal 


 fagar erl š sq fast at s<, sma. mam $ sl at s< 


fz w š maq QW Ç, s< wza qY sag saq: 4 s wni W 
a< rss si ws Tn $ qYš # qərgs0wšz (clinostat; 


_ 


fs so) < ssqiaw, (vertical) fagr q <wa syz sg #Y' 


wa (rotate) #*4 % u= qrísam (unilateral) wm*r % mwa 
r fierar st saat 8 1 tar seqta< faqr q sq< aiz zar faarrš 
qzqr Š s< feagar ar s< Tl maar <ç t ša sm ë, s 
qšfeca (Eucalybtus) 8, f qar = fare dig mem V 
s< s sr š s< sz ws faeqa (diffused) ét srar é 
st që sg $ g=qa št sr š 1 ; 


% : ZZ"; —. S. Š 
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Wm (nega; 
RR Tatu 
ismi [a 
SL FË fst 
(edlne) š 
Bb0 90 a 
Vania mi 
SCYWL à 
STI ma 
q #m s. 
WUltm q 
[optated 
kika d 
Sma TiRši 
Ñ pi š, 





Terra (negativel 


SI ararawsr TS mfpr W setttr qaa sa 


fr Y%o6—Tass 


. asegs 








Y fy s 





ma N frteT se) 9 Tq 
ki 


*PrrsqF2= š fy forfar 


y S8eotropic) 







SrqrfsrsyzrRry- ( diageotropic) *ë9rt š, Tfz sr fenr Tes 
Sq fr ETTI fqifor h Š 1 xq *Y s 
(secdling) 3 <qczyr tr sy Y? Z< dr 
Rr š <waar 11 #rnr qqr T qhit Sr ar? Š mis Qç 9 
š° a % sam š mia T %T STT š m kaa ma 
C wrms, usura TGT Š sk Qy ja S5fadf_ qf 
TË W #9r freyws fir<. m, Wr a q ffexitz< %T mrar£ 
85, wr $ wf 83 Qha ë fir=q š sTirr frt k zg 


Xç Shaw qf 3 qw o 
(decapitated) *< fzqr 


ST sfafcas “z 
SISI ariirasff kz: 


WÍZ scer š: Werrategz (fer vs 


1 


sa 


.: 


p) + 


EP sem sir ' 


Tr sr >, T=ətr SHT 8 


<q sr ÓTrqar rz Wr 


T8Tqir š a 7722 








m". 



















¿e wiz ss 


wA chaetosa aap wqakawawqawyawaws qw.SY Won a sab 


%uq 


(centrifugal) sf *( wàs w*< *< që WT TZ Q< wsfaaf 


sqa $ sara 0 fera ss gr s= Š (Q= wdnr q9)1 
wq 2q—aafuqda—qaa qərsqteš= (F vas) #T sqqh wTafw- 
që 3 Taqa S FR sar st qwar ë 1 qərzdyee= u= Sqsr<fsrer 


(instrument) š fg gre qt S$ sG—4@ 3 sÇ qç q(isGe6. 


mam (lateral Hght) #f< wwe wf s sara fr<ças fat 
s qe ë! < š q gç üh 8, fg q< gs fe sq gtar 
š, fq sq T gr dar sag far sr qwqr ë s< gz war =a 
qY qq (rotate) wç % fq u= s sara sesar gi É t 


qərs4Y=š= wz: GF s< l sw*r wg (rotation) grWreq: 


af qz tv W v Q<r (turn) Qw éF É 1. @t qhar, sss er. 


fis Tai r qut ZY, qersqiesz Z fsdr st feafs g saw (vertical), 
fs (horizontal) wt fér #wr q< rag fat s qaq g s< 
qergqi2= QY wela stfersqt gt qÍmq Fat sr ges zi sr 
qar fit r Š St 88 s< mü Sfesa: dr, qf s< £ s< 
q rü Y s< sç saw sq< =Y sç qt qgqn së šq qz 
š #rz gar É F ad si % sa qaq ar arar # sq, s=4adf 
sz qradadt Fazfaa et <ey Ç fay Tae mt qË Gad Tafeqq 
feafi 8 (ar dl #< sati sq % qfzorrq seqe g sfšq #T Tara 
qia: fz sr Š) sqa ug qar sag qdluqgqi es afz rar 
sawa: feae gt sirz sersdieš= wfsra far sm st sg Wr sma f 
qar saq feat 1—q wdradf faarr š s< =r=w s=sdadl (upwards) 
far q qf aqa 81 

(v) sma (Moisture)—srar% sq $ srqfq * me 
<eq Figdyr al r qf st saraq (hydrotropism) *#% š 1! #m8r 
s wrrt Ç fafraar $ sür ws qw gW Ql š smk dig sr 
sz sfz wç ét saf wala w<W g s< srwmase (positivély 
hydrotropic) #gə € w@ %šer ser Š fs arz aY sme w 
qf gŠ sest ZF q sq w< s< Sq T sm s< Qa T< 
qt $ q s Waq Tes SY wFË8C 4 ww Y sr spt Drerqéf 
sg Š Fssg srzar (gar 8 =a s <a) $ sdi $ safar 
$ Ww vet W dZ wm sm Š sç Wq WH s< f< Zhatr q Waq 
w*< sm ë 21 
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qq bts (( 
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af sua 


smitq Ro—wafrqda-—_qa Prat far S: fo (porous) q 
= wardi S< w frsze-qa W Sw w< wa s (€g qY Tis St qh 
fs qrfY ser <gar ë, % s< < š S 
fs v<¿ W waFrq @1 ss xTqr<ç Tr s 
sdr <ë ë fefze qq qS w<rt š wx< dr 
st ë s< fq dya qr W, was us 
fez *% qrrq, < (zq sm gu sipeq T wqarmr 
qg * fea rd s< s<qsq #ə dz qrit 
fazer <gqt same ël š sq sirfceq ¿Yt 
# st *aT sara Š Ür qe qes qfrq % srz- 
f %; wecqeq s<qqa: sTqT44 stri *% <q T< 





<= Sot % mb sr fes=e-qa q siç +i š sz, 


fq va—smfaqdaq Coa qx š dre Š sirri = š afz wat 
qç wam š i < w<< qe sË SY sç qf w<lqa 
s< Š st gat saqi q 3 serges Q Š 

(a) wf Sfer neq at gfem3car (Nastic Movements or 
Nasties)—wtirad+ s mf qhql % si qr sfzq Sfeç wqfaqt 
wm, mem sYç ss sm sü W qfcren é fer à 
qf feferg (directive) + š, wait <+ saearai x wf 
s fear sqa mar se 2t fzar gre fatifeq +š gr, ar qt 
wi $í str Ar fa fet S taqa fer qq q st * wq qisqt 
#Y us sma Ér marfaq en š, s< 8 sz ea fafu W sirz wr fzmr 
Wara sea) sr fer s frraiça qaqa. q4fura sq1% qrer< 
semar Qari ste fer qfaqi wr Was sfursiqa qfaqr 
s< qmafedi (pctals) qart qq sh gre gh 6 l sfzR< 
(nasties) % fz szaqcu grara š: . 

(t) == wfa We (Scismonasty]—mft+ sà $š fer 
faz (foreign) zs š se, fedr *arc še š# Əz4r, qqi *Y 
š, gar % qi, fx art sera TÍ ef sfest siç (seismonasty) 
+e É sšwš (sensitive plant; fs woe), = (sensitive 
wood sorrel; feç všé), s ssaradr (MXeplunia) , kis; 
' (Averrhoa) 8 q8faqi (sim, leaflets) 8 sfë qfcfsa sage ü) 
QW q * q (1caflets) = #ç < s< Q sm ë 1 qç 
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au #<q<qftr. sTreq 
*Ët sar S #t sr é fs qf =Y qar 544 sërqa ar iqar 3: qq-. L àaWa mm 
s< fafirq gr 8 1 s<rgxua: sra WSqŠ s q sira. (Raf apex) a Psl $t 
sf S eaf fasar ST Š ST dai $ Sas së s gl az gm š; yas #G4 q 
Waq, gë s< ŠQ wq far Sr Š qL <arqr sql É QY qq qr io am fsqt 41 
. : i 
| 
I 
| 
1 
iy Qa Z 25. ` 1 
) : àw qH 
q qf 4 
fem ( 
: kaq 
' aÍsmi (ase 
=l 
: 1 
"a v. : 
5 k q dtq 
s ss SSK fs s< fm vos ` 
Ka i .. asss š Fat Yss—asss l fs= Yeo—šTš Ë) ii 
- "a f Propaga 
' | plant) ; 


>< fr a=. x Sat €T q4fsqt <a Z sY< s< PFG1 a 
; $T ST8T Š SY sq qi us an é qz PY sy P: : w 
T qf sr st š, w Ç a. .: Rq a 





() sqa wfs S<w (Nyctinasty)—fi s< < š; WT ' U 
Kayu Rfçs qË Y sqa sf Sm (nyctinasty) T fqgt wf | Í 
88 Št qfaqi sf< ws fsüqa: vfunt sesasa et š qaw sË í 
s<T ET Tate gh €l <w xar s TÍ Sr diiir më % 8 
' Kiki 8T<T #erfqs sesadiq =q W vata Etdr ë | = qI S qz : k; 
asar mt M3T ST QY T< q= gW € s< Hrz: WT Ts s sIáY ". Sq 
| š; s< S SHTW2SDS 94: Ng gt Ç St Y ass "2 sqa u Yw 
- (Chanobodium), wa<a (Auerrhoa), 43% fast (wood sorre]) əs  . Ú. 
| `(sensitive Wood-sorrel) s< qrgTfsar (Marsilea) —arfz N. P ü 
U . ËR 
.. | 98 | 
.: . “ 
4°. 





. RT Ë qu 


Qá $ wzat wztaq mel £ š 1 <wwsrç Y af eqerarç (pulvinus) 


Y sifasrqt wr srisqar 8 fafsrar % we gir É 1 sq afzw m<m 


aaa w ar wat g sr<a<r (Gerbera), #=er uj (Portulaca) * 


wt fat w[ wsqt Š 1 


w——Ssit 8 m[zat 
sam 49 
SSFEGT (REPRODUCTION) 

Me IQ GT sat sYfç safar sr gh é, së sr wal 
wr wf ara qaq <a awr sqt qena s< % fea wt aq 
fsç<a (mechanisms) qfcafaq aY š, ftzafsq waw fafat Ç 
fr gr<r q+ dtar gqaT Tq w<et Š 1 k fafuar ad (vegetative), 
sf (asexual) s< təq( (sexual) Š 


q. qdtma6( Vejelalive ep redluclisn — 

(m) Ware QY stts fafaat (Natural Methods of 
'Propagation)—4 # % fedr sr fafa t sma qraq (mother 
plant) % #me W úz sr #ənm ü srar é srç qg qeq Fsqr g3r 
`T (436 stasarsl 8 eqe sT4r4 18 $ eq 8 qfg wai fu 
Fafudi % q war<w pia ghar Z, š w38 Š | 

(%t) ws#8< (Budding )—#e (Yeast) % usu š 

(Wfaà fas uqe) wqë<r fqems (sugar solution) # frzfzsa 
(immersed) <át #Yfawr % aw ar wfs qraql qç wa qr qfas 
w sz wsz QQ gA shm gl Q szd srq Gf Q we dt swt 
€ s< ë qhfqer Gt fanta wç é sz <war at që Qfe ses 
wn É) Nm. TES Q+ $ q(z ur sqç xet Š fraq wq + 
sËrerir @Y w£ qusr wY gq t4w sqGrn uç zqt š qawas št 
wr é s< 2áfa árez qraq sr fir w<dY É | 

(q) wq ww (Leaftip)—#3 wi wt qa (ferns) @% gW 
š k. ararcrqar qaq wi (walking ferns) wë Z WW 
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= ua Th UU 
 ; 
2 
as n 
2. Yasa AF12 I 
Ku 1: gsu< == sea xa tawa] 
u S 2. : + s: : : x GQ f s 
s B, .: qf Tez ( Adiantum caudatum), sI U: % sq < U | xa . 
2. =feat (bud) s&4 *< = =a 4 wa(fza g 4: (aFs4 fz eq) 1 ;: mq x 
i: sa qt tf sah ë sç W 4 aa É, sgt dd qS se h) a 


fa (Bytbl 








1. — 5: 








. ë | tmt 
; rl š TZ 24 _ s: 
fa və 1—fsus=n mee ! 
' A 21 sa = Š s< w mest sea s< àA w€ #fesr gs dáta waqsa ; F 6 
UP ss gq qa % =ç # qÍ gz I fs Gd sraremqar sq M< | _ 
. (rhizome) # €T = = waf QW 1 | wa) š qà 
us sa (3) wÜfgqa_ sasa (Underground Stems)—* gsdt qia? .: 20 (B 
tena aa : eu ys: z s >. 
ll ma, @<, qg s< wz S ara gre qq MST sz s. š% q z fa 
. jll =e sari q< +Š far sea gir € Sl qa: q i C ` % wá wÑ q 
a 99: >: —. =š dz w*< 21 ww qrarem sag s< (ginger), sç G š ç 
8. s 2 s car, s< a< (safíron) ë! 2 š (Mp) 
. sy Ë . 
(v) wama <qe6 (Sub-aerial Stems)—W3U<t fas, ' (Q) m 
š 
; 
!z fa voq—af = ws qí sar<w rafsq G< @31 ! ike 
1 1 qmo s< we. añ ad mare S fq aq (wood À Watsq 
Saa sorrel or Oxalis; fq ws), wu8f (Centalla=- Hydrocotyle; L t QY 


. 
= 
; u - 
85 
N: 
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=: 
Wus3s 
K a£ 
i 
gets 
a 
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EER = 3su9 


šf (rr voq), #ara. (Colocasia ; šfaà fam oa,) fafezsr (Pistia; 
8faš Pqq os) sç qəzrešr (Chrysanthemum; fq fue ¿e) 
#ar dtdi gr<r qaa SU Š I 

(w) #emnÉre wfs (Adventitious Buds)—“mirfseq 
fazer (Bryophyllum pinnatum;; #fe& fas av) Ç qq <rar q< 
*fesrq sea gr ë, Paq W ses faz % fat v< gh É) à 
wfs Tárr qYqi $ =ç q sr 6) #@z=1 (Kalanchoe; aq fsr 





fas voa—eq + qd srezrfre sfesrqt afeqa 


Yo) $ QQ qç @r qd Š sát qqq=re sfewr fratm Qar Q 
suüfar (Begonia; Rf8à fr qw) # wg weqe *fesm qt 
3 q s< ferdi W #rç qsa W s set e G) ssrmeregoqyhit 
3 qg sdr Rmdrqr $ fsà qeqrfre se (radical) #fesri sqa 
w< qq3 Š SW wqecs< (sweet potato), rcs= (Trichosanthes), 
à= (Azgal) #rç wfrergaregr (ipecacuanha), sf TI 
(<) wa6< (Bulbils)—rrir afeqçr (Globba bulbifera; 
. š far vox) s< g#zer (garlic) 
W eq W TF Fera qeq 84 Y 
#@ qm qr % <q 4 Gq 
=e gt st š fk Traz wgt 
é % wfz v< fc s ë a< 
#Tdra t % =q W gQ Š) #r- 
wr W QQ q< Zt sgW qm sk 
— š 1 Gr (Agave; fq vos) 
fat vov—ratar ferio Qa #qər # z8 midi S? qerm 
# za qeqi š eq T< q4Í ws Tra Hati #faTrsl gr<er, fszš rasa 
szx š, q mia dari sd (Dioscorea bulbifera; fa Ya 
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sas v 8w 
Prae  wa 
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Fefzaa aferə<s (Lilium bulbiferum) SŠ q% w (leaf axil) # ` 
st F q 89 Tr6z< sera Q Š. at qat (Oxalis; fs ves). 


fro 





fam vos fas ous 


Tl Tq You—-_srirasifzar qfqQ<ri. fs vəs—9asr s 
Td%l fs Yoo giqñfq) | 


q 5 89 sfqe qg S Ñt < S s wfs (qi8<q) sea 


qn sT wg ë š `**fsara 


`w 
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+z, ` 

š "52 aa s 

x: <a: P [S 210) 
3052128 
“GI2545252Q 
e= 

JAY 
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8 Voe—ia wawrai 
ST Tez s< sr 


srce š qç (britde) Qw w° 
*reT stasÑ W'frç sm 9 ae 
Tq iq <q $ qedY l srrara 
(Pine-apple) # qw s s= 
NIT W mSGr6 sfwr eq W Qar 
Š (zq sFTaTe % 2 Ñecdi sy (fra 
Ye) Seq Sq wsTarç w ST 
8918 *% wa srat S qFcarfes 
šT sar Š sz sq w #š sqa 
side fr gt sü ë| : 
(g) Ware sY s=fËrq fafsrat 

(Artificial Methods of Propa- 
gation)-—s+ fafei š W say a 
f ST Fe S STT S gq fq 
fsfr grer GE sh qwe sgr sr 
S*0t Ç sfl< sS sss; sumar sit. 
Seara 1 sesstcaY aqa Ofskriy' 
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Tq J sÍ 


[Varim), 
TC sit š 
š w ait š 
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# 6. 


Hanh 38% 


(a) a (Cuttings)—(#) wz #=> (stem-cuttings) — 
qe, š@, #frsrsr (tapioca), =iz+ (croton), wzzg=, mÜüzzs 





fq vos, fs v< fs vaqa 
saç r gf fafaati fs vos—mq #=qi fs veos—ITërt 
fr v¿1— 5 s= 


(Aforinga), t=, wifeqsq (fe 32) wr gir qt qz qua 
Zgr< wTaqrár #t wq w qarí Ç 1 s Q# Qhi *r sea a far 
T cr sf š st <+ * smqrç % sz wz freedr š s< zemnfËrs 





fer və fer vaa fan ee fax vew 
w=r<st qt zf fafaqri fr vas——sm=t 2= alTaT1 
far vaa—Yár *ëm qtqir1 fax veve—_qnt we arqari 


fs ves—waz =əz qay 7 í; 


yv 
, 





A qe_ — 
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WAP apu kue SYgz 21 687 AS Yeyu aN 


3%o s= srea 


#fewrq sea sf š sh qfg s#<ft Z (sr) s *=w (root- 


cuttings) —mfi=fr sZ *wq sq sq fr ú <s sr ë Q 
sç səfFça št *< sg s< sq sera w<dt ë, #% ig (lemons), 
Tess qr g< (citron) s< së (tamaririd), srfz š 

(q) *=w shq (mena Y fafag fat š dr ws s< wë % 
Qšl =t sarze Fsar sar ë (SÑqaq Fara Yeq—¿u) 1 


q. mie wsura I 

ë far q qraqi * =ç ` <a sera eY S fem sr qraq grxr 
faqq wtf%rerdl qt alsdr ws swreqi =ç 4 qar <? gre wfüza 
gt ë 1 sfwr € aY #lfrarsft =r STTS që Yar star fesfr ssrqTw 
š Star ë 1 #ÍŠsfr ssp qY fafurqi grer qepa ghar É 1 asian (fission) 
gT<r sfr< éF fraqiq (spore formation) zr<ri 


(=) (ass gra (By Fission)—s<es sert W dy sas: 


W smfra sTaral s< Gai sar sfrarməi # Tra sfüurar SY TË aPfa- 
Gn * =ç q frarq @Ft g 1 šW s< fahrq sŠ QyÑreri T 
far $ q qarqi 8 qw @FfY Z s< sm suk srerc aY Ét wit 
Z s< Tat <qTq= qT<q <+ strqT Él Tra sYfsra 3 faqrsrq gT<T Tsr-T4 
#Y qg f fasqsm mgerir Š) I 

(=) stram fait gra (By Spore Formation)——stsm sfd 
SsSPTE6 S38r<qi Š SIT <qq:, sTrÍq ga s= š STTS fqsqr £T Td8f+ qraqt 
| sea G< GqGk ë s< sar um shËrs war srsre Ñ qamastiaq 
(microscopic) ë #í š =< (motile) wt s< (non-motile) 
El qaq 

(t) Wari sYç wast 3% << sts Wq we firfaérq sa 
gq #@ Wgfs (mass) ë Z. FG Hels qar wa ar sftrs sm 
=ç (whip-lke) s< T em € Ff qaq qr as Të Él 
qaq sr <tqrár étsrmr (ciliated SPOres) sss (zóospores) 
Gç Q ss sq qa (animalcules) #+ wife sš 
8 sq qi st wenrar W Së W< w q<% g aç qq Hem qd 
qaqdi % =ç 4 fasfir gh Z, ' Í 

(q) sfürasar <s (terrestrial) ws gr<r ses ss 
qg G QW Š i QW star art ur<r fee 3 RQ qisz sT6S 





| 
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L 
I 
i? 
Í 
lÍ 


à; a sq ü š 
LE SUEURI 
š qm fašqq qt 

Q) € taq 
amd qlr 
ltemation of _ 
g BQ ai Bsfaqi 
ga a Tq 
Gmm eL a. 
[g a sma) š 


à Q Rata 
kus kukip 
Bai qm 
GR SI Y ` 
Bü 3 Q ama qa 
Waq $I sq [ 
BQ 08 1 ç 
all Taqa T 34 
Auaepueari 
üN š uma (co: 
qen (Man 
QWa qaqas 
48] (fungi), 
Wmeq q 
YUQ ha 
zt (Pterid 


` 


flag a 5 


1 


- —--—-. — — 


wi š, wat qriq dr qmsáss qY waq q[fcasqsts Geafeqi =r anrr 
< úr gh Š) š fafam war % gm ë sYr<ç saqi safe #* šqi 
3; sgr fasiq sm qror fra Ct ša 

(š) w=@ Yam wz dYrgrmae (sporophyte) gt@ wrer 
fq sn i msg (moss) s< Tuti (ferns) # #qsz qá qsqa 


. (alternation of generations) @ar Š s< sss sü sfd 


=< fer saqi fafuqt #% qrfeaq gir É 1 raras qraradt gre 
ss @tfa 9 msrqa w<ar ë st rg <s $% ara qrnms-q (gametophyte) 
saa Tr Š, sz qrra-q fs QR Š qel grer sa s< é st qea 
(s< < umar) Š arsa gC<( 4: STarTsr6 #Y sen Eos g 


9, (0 mnsa 


s Tur qr W strq šY Fast maaa sweraqi š qarqa (fusion) i 


Tafga graré 1 ama (gametes) sarre mifa s< grec š qen 
<i 88 Š 1 % dret 2 wtfg zaa: qfa Ti s< wa, qg Fara 
feqi 3% Š ane sa qmfsaa š wq š sa à qfa r qf wr Që 1 
wrqəq8 t saqra (product) firü=era at aras (zygote) *zgərar ë 1 
TR um T qr<q = š farfaa qta ë 1 wz wat š <rt ataq f 
ad Tata Š aw wg sr 8q srTasqa qar Š, rq fer mer q at 
str eq wt S š 1 Tor marqa fa š qnrsrër (pairing) qrre gqa=q 
=a ë sqa (conjugation) +a, *t eqreqaraeq (Spirogyra) 
s< =qm< (Afucor) 8, sir< fra t qanram wana stare (dissimilar) 
Që sy qaa saa 4, 40 geqa< art (higher algae) #r< sf 
=i (fungi), T1gi gar ger qraqi (flowering plants) # 1 

me qar qrrq (gametophyte) zr<r gre fq sQ ë, mt 
= z< tar qea Š) sç wamre qm qe star ëÁÚ zG8Y- 
*srgzr (Pteridophyta) W mna qa ƏÉ gt #=rq (body) #rç qr<r 
Pr? amy ë Gr qwarre (prothallus) së ŠI w8fg% qerre dr 
qrrq Q 81 <t mnr š saq mt fq saq é 1 faqra 
= @( qa8q ni % qasa (fusion) zt sara (conjugation) *r 
=a Qar É St SW qierat (zygospare) +€ š, sa qe Sl str sq— 
s< < arar, qt *% Wq (fusion) wr fzràë== (fertilization) 
= gerz gar É qY sIfeatz (oospore) *geT8r é 1 
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3%o saf sea 


— —— x 
= = r y7zz7r = x 


fan ss =< Ç st qfg me gi (st) s *=w (root- 


S 






:: cuttings) —sr-sr sZ #*#q sq Tq far q xs sd < q  . 
.. qz sipfça gt *< s s< sg sera G< š, #% rz (lemons), Sa 5 ass a. 
a sar at q<st (citron) s< swt (tamarind), srfç #1 ras 2 


(q) *=< aiuq ar meqa a fatua (afaqt W Ñ we s< wë * | 
i = waqra sar sar ë (waqaq fa voeq—-¿u) 1 LL TDni Q r 


12 a ass 9 G Sea . 
vpisi: S PZ hye: op 


- 
2 "> 
aqe e iw ` semasa 








q. sit WTSTTq I ai rir, 
sz far qa qraqi 8 =ç q = ser gh š feq snrs qraq gr<r T7mas]mrarisr e 
fañq wGrergqi ar sfedr qsqa sma =ç g qaa s< gr wfs ime = rr 
g Š 1 ww fn ST aY mifararqt mr qrmsqq £t Erar sgr fsg+f HsFTT 
š gYar Š 1 sÍSdr ws dy fafuqi gr<r qea gtar š 1 fasisra (fission) = 
; gr<r siz £ fgit (spore formation) gr< : Fiprimpr a 
. i (=) Tas gra (By Fission)—qteaq sagar W, QW sq — sl =... Q... 
qa ao. w qhifsra Sari sYç wai qar rara W mraq afsar gt qf rr -... 
I 9. mü 3 #q 4 fawruq éa ë 1 sw s< ff GŠ aye qm s=... 
1 sfsrsr % sa qarqt W qa gift ë sY< ss sw%$ qm aY Ql r Q. Q. ` 
l. Lal ë s< Tat gaa qtaq qq sir 1 nrq #ifqa8r * fanart q |. l 
a: Y që wf Gida meer ë | Qu. us 
š o: (4) ss faqat gra (By Spore Formation)—=st aff j VY see 
 — — Hwa ë.s=s,sahaqü ss aasan šT qraqi U56585 
@V sen s< qay Š s< q<r us Qlr6 qar sm Wq wawasqa US 
1 (microscopic) ë #í % =< (motile) wr s< (non-motile) `: —.. 
. £V ssq e! ` 


(%) argi st wa@i % s< dramt Waw war ff da 7 = 
gq Y qafr (mass) gf Z. wq sea qefq ws qt wËC6 smart ; 
=ç (whip-like) #<w+r wá šW Z€ fs qaw st Qan m2h Éa ` i 
qar qr <iqrdr stsrq (ciliated spores) s= (zoospores) l; 
#Gg9 Z sss st srawt (animalcules) #f wf s= ` 
s sqq Qaql GY qumar W #g š< ss d< Ç dYç qa seat qd O; ` 
qz % =ç $ Fasfuq 8 Z ' ⁄ 

(q) wËÉrsgart swəs (terrestrial) 49 Er<r ses dri . ` 
qš8 w$ QW ü l GŠ Ghar qm gr<ç ffsvçm $ feqQ mase sqqwə 





` (rm) sç g< #r Táq Š 


Rrtfre faar< 


` s Š ww V< art wr Q mura qá 
gm #ə qfzfeafisii T hq % gë sq #tfzq3 (thermotropic) 
@t6el szargem qel aye Gri $ qsj df< qz gb siz xr 
š fat 3: wes qeq qY fmqr sr *rer qm É1 w3ç Gqqeqrdi T 
mit $ e%zt T art qanrr gtar É sc gg sredi + fafror 
qm ar 1 qararan qhiqi * fe qos o W #T< o° Wo TE 
Tm sfseç Qh Q 1 a W QW fee sm t uq s 
qti (extremes) #! w@T @<? sl mË qer draf qar 
qami W sqa qne Qh É afer señ qr eo We W 
fra sç ue Ho Š #T< W an T< Tq üV smk Š, qa fs ra 
G ir t qa Tt % qt q< aq q? <t Él fer qr qqrc 
[ftost) qhi wr Ta =< bat Š, fra, zəq qamat (altitudes) qç, 
t Wq: qqT< qrq Étir taqr Ç “gf qq qz: sfarady (resistant) 
Q Wl waq qü (plant geography) < #m wr taqe 
mm Q 1 sem wfzeadrq, sqremsfeadra, qari feat, 
niq ñc amara ñi š qhi W qez fafiraar qrš srl é | 
(R) 6ra—fmqrerraqr (physiologically) w#ra aga saqi 
ml Ta qd wfc qt <s < wq edreem (carbon 
asimilation ) % fəà sa<ardt é ! mz areqtará+ (transpiration) 
SÑ (accelerate) ëm 1 saf dre mer qf sr sQ 
wa š, qaq ma qti t< aca (tonic) arz great Š) mir 
sm Qam (photonasty) #t< maraq (phototropism) 
mt iftq( qY mera WFça mcq É) fa dz <rz wY fas 
wf sr veya mara qel % farra qç qz Ë Yi % qw 
wÑ W st afer Tere % marandiq qq W fas east sqa 
Fm šA ure srl ñ saa ma qm hai, Bš u= 
[cophytes) #2% £ mrt. ga q@ aí g ë s qw = 
(ote) a mY £ sç sr qç çc<C feta ehsa je 
wš é (aq ene sd qñ Á; sr Az fur Ən 6: KC 
Br 20 £ ; we gra sira: asla 6Y0Y € ; 8S( sfasaq: ar 
I mrt Z š; s wa- qdefor sata GS 
Tr mk 206 s gr ü ; qarqa í fU T, 
(am ' si a qc dy 888 Q qr 
Wamaq qərar É) <m qh gəl qç T set 
wtw qan, qe gw Y qa (aroids), gÉ ñb 








w: 2 26: SSp235555 ssipuwaysiu, 
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iu =: 

















s< s= ste 


qia syz faq<aZa (Hverworts) i sa# faqaq % qq sH *%4w W&[S 
š W ss gi gq ë, Ñë #mmafaz (heliophytes) #@& š, 
= qfaia a É sh saəq< s< shr q< qaa sq gt ë; 
= er8q< qar qz qd qaq ée š; sq s< saat qfeqi 
sr zq Qar QR Ç; Sq sss ass fasfaq gt Š; rere 
T zt red gi ë Fasa qd zfer Tl glar; 8 fra qw q< F iG] 
š s< sraq: fasfssa (sunken) Ar afaarifeq (occluded) gW 
Z; str së (aqueous tissue) wrg: faena < ë, ssh 
zq# qd arí; dq sraqtzfqa gh ŠI 

(3) s*#—Të qay sf Tg #*re ë wë dhil S$ sm 
s< eq % fq swan é s q * wq sa 
=F š feq sqfegni (indispensible) ë! sagsm sr % <q 
gar ë, s< gq kaq £ s afsa sai % q=qa wr< = qo % Š sss 


së Pr Š =s qhql% fsq se *rst4dië l qti w sFTDESS - 


fase qz aq #t se2edrq mara qsqa Š sql % sr WT HIaTqT 


fat st s= wfaqrer qÉ qar Wra: sq qi < gr fqš< =<. 


š sf wY sha sagar ar sqü' sas aY agTq<ar % sr qf 


ñfsqar sm (physically dry) q #fr=ál fz s6 
(physiologically dry) #£ #@8r š 1 šq daa g ZWəTiqs_ 


(topographical) #re s qg8 smecqa 8 €l wm qersdl 
q< S<rqs, s vuo $= stÍq8 aqi $: #rrr sarz q aa sf saqi 
#T <q ë, saq gQ wë sea wr sam É, Fe <raqamr saq 
zq sql qr qat S gs srtra r ear gl W saq wes l s€ 
f emra 3 <t sqfzq fis ra ss s axa qr gƏwat q1di % gə sqs= 
sf sewa % sffzqa qYdi =r raq sm (life-cycle), qf 


=Y -safa s< qs44 @[ wTma faifee ww š 1 <t <<. rn 


(extremes) w=zfqz (xerophytes) #< saf (hydro- 
“phytes) Z 

(w) Wwaq—af (vegetation) Wç wW#+q s Wrq: qTrarmrd 
fear gt gi së smqdteas4 t sgtat ë; gq Wq, qSw Ta dYqi, 
fasqaar qam sqatafrqi (seeding) % fg qwra: wr star ë 
sq 4 qg š@T qar Š fe gə qtq sz qYdi ST sma qaq S$: Tara 
#t s=ë( q wfaqfqq G< qw g 1 qaz qz Q< dqHer qaq * 








a 38 š ñ š <l 
m gm qati 5 
i; ma LIR612 SR 
=i [appendages) 
i me š 9 QL: 
ii [rÜ up) g 
a hafa Q ši 
s z qiz fz +(š[ 
[z) sÍ qt #r 
+E q 209-2(6s 1 


TIR 
Rh qq sü 
aqa maf .. 
Kueupa p 
Nq si [Tamil 
Q mÑ š dš 
T 3 a, ari 
WRRU qq ç š 
(t) wakha 
T q maq 
I PW4t (amp 
TE: WW S ç 
WWRRG š ka 
TE (Aq: 
91 që šW 


x 


(qam šI 


°. Ëudon] a 


ë še ,. = x. 








Sr š Fg wS qq gz seabaq * siz si % == Pt 
£ ; sma Sr TES =a 4 <a mz m= 
SF (appendages) x+ wüs, k Bdyrçs S sss ssp gra 
g: s= $ wz Q= Fr Z sr, == gt <<, z =+ 
k&USs (roll up) gr rir š, stz was zre cz s< S e= zar 
s": . 


sfraniza eri gi Sq wawqi sss É Š St š xz x= 
wr £ siz qf s< Ë 


=) sBr sát srez (Edaphic Factors)— fst (Soñls) 


tz zZ>—s¿Z%< 4 


sma a 
qififçafims m (ECOLOGICAL GROUPS) 


wË; qYT T3rərr meet (isolated) zs % =+ # qr 
sr É, arf afgar ga Er k F k Ta fr qqtrca % stts aq sit 
Š s< qf =+ š wzmqz sfar (associated) Ç £i sql + 
fal zz (families) # s#za <= qrár fafam =Trira sala 
Er mr Z sz S urrfr, srprç, =+ Hç Has # fafaz gt rrt £ 
fz 5 faZr, sir, 8rr arz str st qara frafsqi 3 <edr Š, 
are sl d # zg sr iq DG Š 

(2) wšrzËaqz (Hydrophytes)—izfas 8 ha ë sh s= š 
aT sz s£ earl 8 ==ra gre et S s= Frqer qr #rfsaa: saf 
sr =< (amphibious) Zt sz Š1 S#43 sC Wq4rgT 
Ted: sr ar s= are shriraq sr sgt garaqr T wsreq Ç 
saqi g fani qg my STA fr š 1 2 
sr (Adaptations)—Tšrq sxfri $ seg em sdusr 


st (sgt qc arama) wc gušer saqraq * fz gar š, gaa 


% fz? w£ ra) swrarç sir (gir s wara), sar Yr, 
(mfzár =s +r =aras fazra), siz mahan 2 DD O; 
(anchors) zr *rí #G@ £ =< =i st sta gra 


u 7 ua aw ——— 


= 


... 
- 

















3<< . qeqfq stres 


=a É, s< srzafes sssi š arq-qarer % feq ararasraqi = fssiq 
firsra =gtar ë 1 

səafaqt q qsqa mr sur famrq <gar é s< qg <q qat TS 
=z *t sam EFT Š 1 #ë@ caq srmfq QW sésG qw 
afranSfear s< gria2 ar fašarfsew (Ceratophyllum) š q sr 
frara sara gtr l sea Q š+ QW 4Feaafer (Vallis- 
neria), wmfgerc (Hydrilla), +a (Nais) wf 4 qd, 
faëra uaËrr sam sç š sq wd Qs gt sasmqq gm gi 
fafezar (Pistia), gtz< grsfgzz, Szqt (Lemna; ÜC qa), srfš 
T që ë: sqa +£ Gli fs sqw3 <a q< u qmqfq sxs 
fal git £ fs qs qtg (root pocket) #g% ë! 

zqzt 3 saa sç qfeql q sr qsgmra ararasraq fasfaq gYa š 
a< gs ñq wt ZR W =F TZ sir< sqarfasqar s4ár gr ë 1 u= 
a< št š qraqrasmr qh = swqq š$ fq scergsar (buoyancy) 


Yam s< ë sz gg sç š gar (sarta s< *rü4q srzarsars) 


sf <wà st *pnl Gç gl %wqq4 T ST #*FFt sršsrrrss frafaq 
t Š w qraramni Š Tmsemqeyqmq $ fq qFag ved g s< Ca 
f< = Hsars-qsyqar T STT sTradrsr frafaq ZY 8 Sq sqa % feq 
fs <fl qaHas sY< qatgq Sšs8l =r sraqa Far gat <xgqr 
š < šq% 8 qsfluas sqsa <gqr Ë, qar qataq qTSr qT qa 
át qfesri *$ =+ Ç wss4 <gar Š, qraqar t< aras Gë 
xr fg saq ws sFeq sas <gW Z gg Feafaqi S <qrr sh< 
qo #z#8 9< S# sysi % war š <a % feq fera s< sz ZYY g 
sta qI sqleq< (substratum) % raz (fixed) =Y q=% 


` € qt Š zqqq8ku csqqm <€ qsy ŠI sr mere -qfqai sra- 


Tfismeat qr s#aqte <g wws3t gl stufrmsr qfaat asr gar g s< 
qË S s< df (subdued) sw#rg_š #wrer gráfgq- zY sr 
Z; š Wmg: qfzesrsrç qenq: fasƏfa qr waya QYdr Š arar 
c ¿tar Š s< 43 Š Nrq: <= st es gI; sÑ <s fueran 
t eN ë qt fs QW Qgisrfafrnañe ss wwr qr gadi 
` ST Tata Ter $ qrrq gr<r mifaq ST Š 1 T wet qasr gtar Š 
s< ga sss siz est sss =+ T fafafaa T8i Era s< arar š qh %: 
S< STT ND S Sqqlq 3% fq afores fawaarr gt ë 1 qn 


- 
Fe. 





qfam me Ra 
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wfefeafs aq 385 


qfaat qez fanfaq gra Ç slt< zq <= araera gtdr ë siz solas; 
T< qqqeT6 < dt É; fimeqe s< qr qt wm št t Tërnm enr 
ë qY fra Qh 61 ñi wt fafamq #=£ ww gre smifrars gYar 
É s< sz sr srasTiqat fz q gre ghar É 1 qrq kare sii< sasa 
sesfqsar % feq sq saw arararrea farfaq <g% g ( fzw< qraq 
(amphibious plants) wsraf<s smncr (flooding) s< 
w(tqw (drying) #* =ffre çFY £, š qr: qrfr * az q< frasr 
qfswr warma siç str qfqaf qrár % sç xç s< ša gW ë 
WW sÇ YQ wr: fa qta (heterophylly) w#z *<š ë 
stat wz gr ql% q< fafsra w*rc = qÍaqt wrer *<t ë À 

#8 wm wq qQQ--(G) wale qha (Submerged 

plants) —Ëeqafzar, arzfger, qara, srfz i (q) qart qti 
(Floating plants) —grar, qieatt, areqtateq, qtz=əfe, 
Sar, fašafssm, (rfezs, faqrgr sanfz1 (T) c#warr qtent aG 
`3——pafat mt fafsoar (Nymbhaea), *#t (Nelumbium), are- 
wara (Euryale), fgzš44afaws (Limnanthemum), sfz i (q) Taqa 
qÜqat fzact st; (aç waq (Amphibious plants showing 
heterophylly)—wfesqr c329, wGam2fom, fesnfeər WeQfesr, 
*rš+š<r zrgqst<r (Cardenthera triflora), sefa) 

(R) wszfaz (Xerophytes)— W di ë st mewfa m qaq 
ss sari 5 sera dq š; W werar aY Qa safu 2 st =+ 
Ñ qg w*< ark é l wq sim $ fsQ w W gƏ fatur sassa gia 
š merr qarda. qena Q 81 waq 6 % qeqfw at 
wmacar t qata 1 s%r werar wfrüsr qw smaQa gsl % #rer 
ZY gat fisq wr: wiqart =q $ sss ur #Y qsqa # qaq s< 
S fzà sfrazən t star ë #rem Qar Š 1 srwqfq r aga qe Sir $ qq8 
swres š š: fat W stršar t sqat s< afaaw arqeara sraeara 
š fz mrt, S= qrq, Tiariy Ta s< qr Y segar (aridity) ! 
Q at 8 6 wrcw mezfadrhr 141 Y srə š sfasmq areqa % fas <ar 
r Waq <a qçq( Š fq Qi, SW waqrüer sr squda 
*fzadi s< s< qar qf Sq, dr d, faqe sql W sss salt 
<q wq <ezs (marshes) # sg Q a qha q sr 
3rezfwar swrq qrl sr ë s 
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`a — zZ2—s 


`v ski T 2 U U. 


g aeta . 1 
xa ma ay 
q £ # 4 SS u Pq 
wy; 
aa Y. e: f: í 
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" “ë: b: Susa "power i L 
a 322 23 s yq; + 
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3%<¿ saf srca 


s4wəq (Adaptations)—dYi W ##4 q8gS@T S$ sc T< 
š st aršar #t sts T srafa (sub-soil) # qg<rë q ar g; 
sa rawraq qta sh argz sTafu a= sfifqa <g% ë gs =<raəra (super- 


ficial) gq sem =< Z st sql =Y Fedt st %- da shr. 
qf S smart sasa w<q gl s#V gər<r srmrfqq s #V qr. 


f <a 3 eq wz dri =Y qfei s< <= aga eq sZ Tq GT 
s Z, 84% qr<afra gət (Indian aloe) s< ##fcesq wət (American 
aloe) #, fm që Á afc <+ sm g, W war 
(Asbaragus) 1 st % wg % feà sq sta sqa fqsfsaq 
Er Z; s W feqq s%< (mucilage) #( Wgq<8 W sç sr 
383 era gl wifi g 1 wr sësq $ fed maral sqg@ arareqar 


sq Zt sr ë, Sq% wa (MNerzum) Wl s s< WT =. 


sz qar qtaq 8Y qfgdi wt *%m wr wç % Fg =w GT qu- 

mis (phylloclade) #+ # =< sts mawmdhc QTql #r> sar 

É, @#9 sss (faz ¿o) 1 : 
qfaai qar s#sl 4 =a areq Star ë, arsqdteqslq ET<T sf; Y =rfsr 


<q 3 fezg argqerdra sYCani wr: ggqar arfedtuq Zt sr ëL 


qaw feafaqi q <qw araç ú suzq gl sm Z siç sq W s 
Sq št m š, sq9 Gq zqrgqt (Euphorbia spinosa) s 
qfqaqt SY star qrqq q# G4 w*< 8 fq srar q sqmq šr 
sr šl së mer % sz s= W faqrifsq g) gs g, WW qqə 
(Acacia) 8, at 62 = W sarafeq ZY qadr Ç, q% sqa sqzqt 
(cacti) s< saa (Euphorbia) š, qt sfiadr Sao 
SZ wni eq T sq2sq ZY qa ë, Sw zWfesq (Tamarix) 
s< wa (Asparagus) š+ $g qti Oq SW ñgfemas 
(Gnaphalium) sY< Q=sr (Aaa) š <t @r w< w sq 
(coating) ëWr( 1 < sama Gq qe š git ë—ma 
sí qq SWdlo Q tot ZW É, s< Q málar Ç Brac <a ë s< 
sfaqrfze (occluded) < Z" qeqfdl W <ëYer GT wae 
fase gir el smefsqs qqə (Australian Acacia) W srsqteasiq 
m sqqqq G< 3 feq ws #=r wwifs q< (phyllode) T =qre 
s< Sr qq 9 Sw ft wr saw fear š ww sma faaqar Š 


(Fa Fr tao) srGr sumar st saeatql q sfurshr mezfaqi 





. qmi we. 


š Éa W qd 
š 24 l T 
. 838 dedi 
sq sha 
xa u ' 
qa n. 
Wg w 
Phnt) , 
(Publurbia 
npa) 
[(nt), 
aloe), a 
sl; (Á. 
(Tribulus 


Ao li 
lš 4 
WT S 
wQ šI 
S LRUN 
Wale 
C La 
ilis 
qea 
sm 
TWR a 
49.; 
(stilt 
Ww i. 


.————- 


mfefeafar <t << 


wr Y qfeqr sz siç wq qY Y qhmi wf St srir 
š ft # Se arema e wacz =c É sma É) Gr <rt 
W < dr s= št sr š 

#% mezfadr sre qf q< wanr š wr š syz qr gafur # 
St STR4 sr. Tat s< šT Z, SztECari sfzqrü@ (Solanum 
xanthocarpum), sz (Tribulus terrestris) afg y G =waras: 
amia nt 8 1 sq nrrfnz seri dç Grardi w sfz=rr <xe% ë1 

w wm weta që (Some Common Xerophytic 
Plants)—mfsar *t sq efrrfls, <# qrç zr qf Qafexrat 
(Euphorbia royleana), fr wt wawa A<rfear (Euphorbia 
neriifolia) wz, g3q az, šW sAnrfr (Opuntia), #íf=rt 
(Cereus), *(rfz; sar (TYucca), wreárq wst ar sar&r (Indian 
aloe), <rfsiFr qr cqát (Agave), =+ ms; at ztfcor ( T'amarix), 
ser (Amaranthus), *fzarzy (Solanum xanthocarpum), qFz=, 
(Tribulus terrestris), wanfei 


3. sasiafaz (Halophytces) 

š sy qta ë sh #rér far qr qrfr( S s= gt ë sq T< frt T 
=a s qe Sh Š; wafeq waqifaz gg fade qewa mre 
wr #@1 wfs saqtaq W wc qfaai gf ë; zg T GQ 
wi ft çir ë 1 qfaqt seri % =ç í wqrFabcr qr zq W qqT š 
writ 1 wqmiqfaqi *% wreífrr swras ggg Form (Suaeda 
maritima), srmrer (Salsola), ë= sfesdrañfeqq (Acanthus 
ilicifolius), sq (Chenopodium), qr wç araət (Basedla) s< 
Qzrefuq8sy $= sr was efrfr ë 

*Tqz qz Ww Ürez <ez% qO zar, šW qea W, ú+ faüq 
mere sr waf gh ë fx ww waegafs (mangrove) #z@* Z, 
+ë qas ar qi met 2 s< suf W qg ss 
(stilt roots) w s< Š i sir qardi W, <a* afafcsa, faqaq 
t, fszë wqx qe (respiratory roots or pneumatophores) 
w@( w, wit T <s ¿m €) Y+ when qe s Ürrfaa 
Q š s< s GY wqz * Sq< Ür T< qu *9 sq #% sü 
s< séfr ét ser š: sfaarar< srfrar (conica] spikcs) gar 

ki š 


=a 
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` NA S952, ak a a5 g 
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3° maa sa 


sta em ë wg sam š š, sa wq S Š f sq qe 
s mq faeqr sfet Qh Ç 1 GT8 s= wr 8 qaqas f9z qr Sa85 
sq QW € fs gre saq * ña àq *r fafrma dre ë 


—=2 aaeqfs ars efafrar sis<m sñ wa faqaq fafr Á wala G< 1 


-_ 
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f8à sr<mst sig<a als wq g 


k22 


ser qY< qe< ftfsar # 


fst vas——ssə sa=qfe S qta (gG) saa * feà sawa T, (4) së 
# fea 


Sa 6 qut q< ñ xg Š sr Sw W sza< F sqpfee er Š s< 
SF qat ET<T Sl SWT qi Sl <q ë sdf mat< % Taqa 








s I 3 
ë ë g Pin 
sm š gc = 








ste fst d som ntaq: were gar É, Tsrg<ç 8 dret as Qiiizq 
ëtar š s< fr=r ar q wear š, s WT qqlzfas qar W qaa QY 
war ë s< s<zqq: ff frcar ë erp< qd qz (mud) $ <aqr 


— 





fer veo 
fat Yao—qq ts W ssata< faqr T fs ga saqa qg 1 
fst v¿¿—<rqsq slS<Y 1 


ë s< sr5< si< ftsai t satiy stə W qez, sq< <€ ë 1 STq+4 
shr (anchorage) * feà miss qw wm fa gu g << 
% wz er qt Ç fs sarcarért se gre ww sag Té st , 
CASI Q š qaz Q <vaQ q< %# W sec dr qY sme (fr ' 
s sem (vivipary) aY 1 Treftws Gsë qar 4 qà 

<rruY<r (Rhizophora), atanÑa (Ceriops), st0faar (Sonneratia) . 
sf š 


£ OPS pas Saam aa: 

















++ 
fiscgiaq8 (CRYPTOGAMS) 
sea š 


fra sd ataman TSSa8 

faraqa % qY ë fsaaq8 memaq: eq +£ gtz, qaqaq W qrar<maa 
qeq (fowerless) q sgem ë) si drs-érí (seedless) 
sg sf sqa ë sq f Q wr £i wrer sql s< 
gw rq q maqa fate <ë8 af Faqt qw amta < sç ssft 
r< gar qt Pacgtmqg (Pscgl—atq; ñs—fqarg) qg, 4 ewqg8: 
fra mare W wdsq ë: : 
. (š) qsumuat (Thallophyta )—*## raqra ST (thallus) 


. gr Š, saka saraq s< q = ü (afra gt gtari Sq # qfaface 


ë: (t) wa (Algae)—satia Aəygrszr fq8 qüqafer s< 
#s-6dt s= <q gar (pigments) sÑ gW š s< (q) w*< 
(Fungi)—-—sata; qshafen-ara QƏlprš<T 1 ew l ' 

(q) wmitwisz( (Bryophyta )—*%#8 qreq *r arar (thalloid) 
xr quht (leafy) gtar ë; faqaq qYáY waa<ar (alternation of 
generations) gr ë; sss (sporophyte) *# qrr8-Ç 
qr @dYmrsz (gametophyte) % wt uw sss *r = w 
qaz xg šA s< q Q sfafase Ç: fgacaša (Bverworts) sq 
afuskaq qarana (thalloid) qaq #m qq wrirgrser s< qi 
(mosses) sag que = qaq sraYarser1 | 

(s) šƏšmmmz( (Pteridophyta )——qtaq *r ss, qt s< T$ 
= š fafafaq var ë; fqafaaq driér wsreaqa šler ë; ststmr ste 
a< qea um zat W sq gh É; Her qtaq qar dI sFTP 
mr š; wífeáfr sss ssatuq ëm ë s< s srce wm arfesr 
fssenra (vascular cryptogams) st #g% ë 1 s< qaq (ferns)' 
s< s afra (allies) afafasz gW ë ' 

#Ərars=r ser at qá (primitive) qraq ë s< firzq Tags 
Tr sy Z, F6sg srdrarser s< 2#rVgmer_ maq (advanced) 
qaq Š s< s= fgcztma um sa ét qmR (ferns) W% #q< 


š; 3 
- 9. “ 
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sqa güafqd 
qw wm ga í 
gq—18 
qa (8 qt 8Ë 
08 TI 
š sm 
Rm wz š 
qa % sm: 
# Tr ga 
(anisogamy) 
P LORICIRI 
qa usa 
(=ç qami 
sç Q gat: 
gl š: 
qg Fl 
qt ss 
Wq Rü ga 
(sporophyt' 
T Sm [ 
Waq qa $ 
KIEGUETI 
qari 
Ta q 
USE; 
qRUUg 
Altermati 
(chromo. 
Ñ (fla 
[zygote) 
stage) " 
W [re 
SRL, 


a —⁄& —=- 


Taaer qtz ruraq fqaaa 3%ə3 


š qrzqi W qala wrfgáY ds (vascular system) gq ë ; xnfə% 
GY qrzq star qífgñfr qraq (vascular plants) +e=əft š 

MNaT—SM3T $t drq fafuqi sraiq adf, gfedr at< šf t w£ 
Sar ma; zr saÍq TT suro s< wr Š) wf ms4q sararceera 
Tr wraq ar gfamsq (fragmentation) zrçw fqsqsfeq gt 
Él sie merr freds (fñssion) qr qf #% ffe mq š 
Tafa mem 3 dragi ere feenfza gr € Tedr ma s 
qrrsi *% Gre gre fm gr ë, s< fsfrar (sexuality) 
*Y Tr sAmbr6 aracari $ wm (isogamy) W #w qr 
(anisogamy) sY< që % fatemac qr taq Tzqar (oogamy) # 
tura Ter Š 

drá usrae (Alternation of Generations)--%8% qYqi 
(s=ta< sari, (ea<cazg, niq, qmliT sç s sfrn) *( sq 
q QY sagar qt qQfeqi Q wç wt % sma wrrafee Y G< qT 
gr QA š dri difgni waw sq srefcérq wet W é (afrz 
wr QW safe wqár sar (afqi q Ár, faba gr é Aus 
qY wafedr fafr W sag drama ¿tC maq s< £ s< ga& 
Yeri fufir qat narsi zreri safeq qaa qYrarq s+qërq qr afedr 
(sporophytic or asexual) ir Tee ë s< qearm4q qfrs 


wr šÜfrs (gametophytic or sexual) dir *gerñ é fedr - 


Taraq iü 3: sraq s8 w 484 TY s< % fea w driY zas qd 
Y se Rr Š 1 mnr6-g áYa0q srre QY s< Sfm sr qasaq t 
wna kar É, qt Zt saqi # ayqi dfgar ws gWt W qar=aren <d Ç 1 
AC *( ST8t ST W TTFrd<T aY ssT8r faena: feaís at qr 
asrr<9 maq ë 1 

drá wstsa<w sr qiÍËerenm areq (Cytological Evidence of 
Alternation of Generations)—s4fts qifzsdr % neq qari 
(chromosomes) #T wq Gmm < * (š q šSfme afu 
w (fra) SY anmi $ wna $ @wcaeq ss44 =< ü fqsTa 
(zygote) š fz waw ŠFE qY qí wfagym sea (counter- 
stage) sq sdsgmw (meiosis) gFf srfeg fq W qwaqqi *r 
m (reduction) ÉV #g$1 w€ e zarfqq Ge Q P6 qaraq gar 
rara m syr sn qeq *% áY qm <a ë, qr G€ saqi 8, 


*—e.— 


"A 




















<: SSS " 
ISL s==qfa sr 


#rara-=Fr8 Ratira (ən or diploid) Tm4# areq f8à <a š ar. 


qaq sFfera aoa (n Or haploid chromosomes) š #Tr<% fs 
<t (n qari 3 =a Halsa *<qr Ë)1 #Ws% gaa Sra 
star rra asar (s8q% 8 fzqRrq 2n Tasa gà Z) qr<w fa <edt 
Ë i à ss qa (meilosis) #T GT8 fars (reduction division) 
sy fm s= Š s< drama Š qopa ss sq Q Gia 
£t sr ë fgsš <qozq: n sar sntfrq (haploid) Twg#8 šW š 
šT sizfza EY Š s< qsq9e-q | sFH šqr ë 1 sag< Sam Wear 
sfus (gametophytic) f % ré #@r wfafhduec s< š! 
zquza; 3 sS 9 Qs qu sfsg T H q STQOT G< 
| s Sl qm (s< 4 srar—is n sf wq qaq) 
q gq w<< S$ fa arsa g ç St quq dear Ga <t 
s É, gdr( që 2n fzafa €Y sm gë) Qs dramas 
=ç Š qafaq Sh Š Fah mak sifGaar q arm (2n) Qa 
gm š) saq fsqsTs dramas diëY * sC s Tq ffe 
s< ë st Sr £F Tq mifsr ss qas <s Š 

sq z sq Ñ wg ss Š F Aram, armana, Šf sta, sit< 
qas, Š sa fq n qorqa gl [gaa faqaq qar sts s= (meiosis) 
š Tq sFqšsi sraear] ws digr sr síafafasq w<& ç s< 
fiq=r4sr, dYsmm-sr8, srsmrarr (sporangium) s< #trt G 
#faqr š wa fa on f(zufaa qw gl (gq sq wa s< 
fia $; men mt st=qasit sasa) ss siqa TYgY #t wfalqfaceq was 


Qu, 


3, 


ÉZ sf qr qraa-gfra drer árarnr W qreer ¿hr Š W4t Ter ` 


W sn hr š1 šq faqaq 2n frafera qr drst snrnra drër 
fqqqasq S q(Zw Zh ë qart Stat Trq mf Sq wara git Š 1 

s= facurqq—fecas Tig, qw, qY< sq%* sfsi (allies) 
g dir vera<vu faege frafqq gt ë1 
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Wa š s46 
punagi)—(1) 


au te Š! 


[masked) 8 5 
z Ñ 4. 
[autotrophic) 
waq š #T4l 
q s f (h 
Ña Ste; os 
gq: Ta 
ST 38 QN 
parenchyma) 
Wq sg qa 
ü) Ë) #8 
46 ST qllumwi 
% Blqz qq 


3: te š 
(oil gloLu, 
Wen q. 
Tr ama [ 
WT qf. 
SI PILI 
SWT š1 


t= a š Saa s a yaa Sua S u Ta saa dawuana kawaq PSS ` 
stars *sw 
sm a : : 
e ays ; : 
Wq (ALGAE), 


#are s< ww S saç (Diflerences between Algae and 
YFungi)— (t) r fer qəversz š faza g<r <t ger qa fer 
saf xe É ww Qari 3 g< < sq <ü are Gres j|. 
(masked) @ war É, fs s sa ñ qat efer war sqfeqq gar ü) i ` 
xw* (atq wañi W qü ¿fer qr gWurl (RQ) am *wqát 
(autotrophic) š &, #aüi£ % aq šqša sqfeaq qaq ufeq Y 
sgr Y qar sr zt ff wë š; wak faqe Tas wqcfrár 
qr wz sát (heterotrophic) šW ë, 2414 s dtqrgr< fafr 
fan @rár Ë, ss Fafirq rara qar *% wara t< fri< <a ear ei * 
=a: q+erdr at qaqa qr É 1 (ñ) ars *( #rr gear qgqára ' ( 
= *T qar št É feed wa sr ra wz ssrs sr qg (pseudo- | 
parvenchyma) *r #+ ëm š, s *a* dg (hyphae) +m 
gen sn wq ét aá (interwoven) wf (mass) štart 
ë (w) Qar sy wfawgr af sa àY š afra grfr š fas 
Ç qan tr qhfrer falsa wisfzr (chitin) % 488, ara, 4890 anfz 
# ff sami à faba QR W ffaa gy di (8) se qr 8 
zm sq srásq< (substratum) š < Z, Pse maqa quam =q 8 
gat ñq q wx Tda srár eq T srq8dyr (decáying) sg wr sq=qfa 
qz q< <a ü 1 dar W seu wqapq (reserve material) 
wm wz @ar à fissa, wat Š w reremtaq (glycogen) = 9= qfssr 
(oil globule) tr ë 

er à Qp dt T qani, antare, gam (filamentous) 
| H qara (thalloid) gY ws É sç si wata sifce qr 
J: zra q < W sí sm Qraq $ q% wq * qqT6eT <rq, sr 
' ramai sr<r qfsdt fat W, qt ral are af fafa W faeqa qY 


' s Š 1 
' O) rra (CHLAMYDOMONAS) (wa sfizsita) 
| 





J; sh 





Ar 


mía var (Occurrence)—Ttfirérdrrre hj qe mas ats 
| š dh atra, wai, dç ec qf š gel S qar mar ú! go eqsha 





Á 
°l 
95 
` 
w," 
Ç: 
; 





w $ 





qm ars mt @r% (qz fas gur ë Tgar gra: zfëz fasz qí 
————— = 





=a ste 


35% 


aa Tas 8 a$ 8 F CISKCSC KSSSEKKSQSU aà aa ë s Sq 
ər < zs qz 8 *(<9 gr š 

ácam—Tfasrdidrq ; e "< 
š #=8r< qt qISUP[< Z ë qar Sa ga tata rAGIS:S FE2ES151515I 


sU Aa t< sssq< 


nk Ko Suk a< srazəq sas <€qT šA sws% < qar frsgq 
| fs <o 





fa <s, fgs Vq 
afra) fa v28—a= ig Sar 1 fa va 6 — ər 
sasa fq a a——sisdt fafa 8 fatqa =qr< s4s6 #Yfsrmra 1 
fa vaa—g< fase * qaq CS sts #ñfsr6ri 


£ s< z < #srp<l <waifqat 


- 


sat wa ZA wqm( w saqq d s= gt sar Š saq u 


q gram usauars Q ë r< 4 srPD<Š 


aa % mam =q m QT Q$ Š |. 


i 
1 
' 
i 


(contractile vacuoles) 
Qs Z s waq maf aY td Z s< um8< warç s< Wr 





ru 44489 3, ¿ qí 
Eekunku ki: 
gq 8) W q 
$a qü š1 

¿aa ma (P 
a @W0m q ' 





W va3 
qWIRSIWTA 


w848t SSL an: 
Tq SUT oa 
Kaya] U$ s 
*888L 1 ada 
SQ q s= 
Kirit q) 


"qam ` ` 39 


s fz (eye spot) *2t( É! *€ merr Y dtgar *$ feq ds 
ta Š 1 qz wq W C+ cq S; qrerç Gr gFosars Star ë Rara a= 
YG gh g I Nptm W se %sq Stirt sa Cu Š dt se 
r fz mi t fqr<r <gar Š 1 m#ifgr S$ ea éa W wa qffae 
É Q 1 qeqi *% Gsrdr qf * mreq qifasrf ss W ws w qÍ 
sar g 

sgr marra— tierra st sa gre sfgdr qaq war 
ë 1 ws seqsi % Feqhr W sale qñBrer % qen Rrars Feq sr ç 
al< sasa 3, v, ¿ qt draft afss qtaq w fzxarfxa gt stir 
ë qm mig af saf ë, Sr waq qfcalgs Tel g, s< s=srq 
st rl src müxer r fata fagrr gr qr ë s< se a= ara< 
free a ë 

#añər swaear (Palmella Stage)—#8 fqüq qfceFzafaqi W 
stara siferí s sq qq % qat qTreqq [qarí % wscqeç 





Tes v<3 far vçx 
#3Urgut t fs v43a—m=a fig l fas yav—muag 
qrg< fro ga 1 


ws shfrrrq qar 1 s+#r fafear sedrz Zt sl š a< Frsri 
rq #ifaer #ëy sydtq saram gr<r t gat t faqat <gdr Š 1 sq: sis 
sPfËmera ma s#wdY amar zs T qr <g É 1 q Temer saear 
=a š, srags qfefeafs q QyYfrerd qam qfcafrq m<cir é s< 
w%qr sTarç me Yt qr free w*< &ç3 wadr ë s< g+: q< QY 
wr gl 








<> 





w s DR <a . W 
w s 4 us qaq dkS ; | 
u aF 3eš s==aafš sea | ! 
sgasm 1 fq (oe 90) s 
'; fafra qasi 8 a$ 3 qrir sr: ë s 405 Š KI Kuku 
H š! ` ; a 
` upa er <q zs 3 qfeada % mrza É :. NHTS PHI ZI NhTSw 
I l aii s<a—fieiiiia r qhara wsañus QW ç sieq am  . er ss 
T 2. i . š sisgrsr< qr Tisrsr< gr ë qar sa qa ffe gt ë 1 s i ap; a qeq] $ syn: 
3 sha j | Garasi s< sssaç qari S neq <q rit sr qen Ql . | 
C. s 2 " 2 : : 

Capgu. Y Za. 10 5 = st< sirazsq sas <gqre l ws al qaq frees n ha e 
Q K" . "1. mrt % arm wq Y st "wx - | sm nasq—q#ñrah 
P. ` 30. w a > = En NES > 
. z sss ! aa eS ' Ë = =l š mig 
: š Zn e. Jl 2 : U.2 h 
s... . u ' OR 3, Y, ¿ qr Til 


ü Ts #firsr afz sa 
Hl sm #ifyr Q 
Ë m š) 











Y. (as qqzqr (Palmell 
. : Š uE] sIËran s sq g3r 
sn. 
a y. 
i Ku 
I : Ñ 703 
; fa vas ` fa v44 fer vqq Sam 
qŠfiretitarr À) fs Yaq—— ua SZ sSraT A fst vaÍ——daWər I fs Yes, 
#Wqz4(( Ür va q—_afadr fafr W fafma sr< at 43 shfaaraa u qaa 
fa vaq—aac fas SW wsara V ST4SITW ISOU) sss 
. 73 34135 Š z 
.. . is aY: el STT ñ N 
9 ë < sq Q< swhesY <warfrat (contractile vacuoles) — 7334 suan Tiq 
2. < ; 
| WR Š S <sqernrr wšfr s gW € s< gmrut Tarç s< CIKEL] 30 qm usa. 
E 43 waf G< el wTsr = waqa SSTq gl qz Š l sq us 39z hem s qz 
I 8 má Grëf qr = <Tze fas š ë ë sag sraraq: <fsz fase sr Sma Q 4 syn 
: TÇ frns š 
u 
s n 
L. r: | " 
; y ; + 2 





. as  - — n ...... = 


ña ¿ * Swaw 


4 fasz (eye spot) Te Š s Term qY izar % fe sq#ë 
tat É 1 qzs Jt S Q eqis s wrtrc wt gforem qhir É fas qa: 
sts Qar Š 1 mas š tg Ñaña nirr qt Epi Š q =i 
S ñz soil 9 fer wn é) *ifsrpr S Sam fa S qa mbas 
Efar 1 qeri 3: ssmprqr nr * *rew sfwr ww š Way s fr 
wr ë 

#imdY qaqi—firiitimq ww SRL grçr sTedt mq G<ar 
ŠI s sqa * fmir T wQ fur * qa (qt fq amiy z 
s< sta q, v, ¿ zr r-r afirr fera W fsarfsq ZY wrár 
š shr slfawr qiz er ë, éY qer qfeafinr sf š, se seqzr 
Tr Ql sma ahRrsr sr Pafa firëra gt ard ë (t< wq s= sm< 
Frre sr 4 

Šañət seat (Palmella Stage)—sg fqüw ufFcfeafidi # 
sara shtrat s qeq qar % qaraq TT4rqq fra % waereq 





Fr vaš faqaq Yay 
wšfmentemmi few vq42—_mn fÜ fam ¿W 2——aaT 
sgt Tres gu + 


= añËrzrit qardt 6 1 ser faferr zdra gr xtt z iM at Ha 
w Fr #r s%drt srra<er gr<r m art # faqsir Pet 1 Is: 
sonra ug s%qt sqar< ge 8 wr <e É qz T e š : I. 
*qərfr 1 args qfefeafa ñ qhfrart qen s. ra =° 
w%dY sTqre zr t armgç Pre w*< 48 eaar ç Yr 

s š 





) 











_ 2. T... U —— — 





36 saf sr 


zi Raa— dt maq s< qadt qe % gre qr gy š 
Y =ë warç gak Š q narc s= sma sç ss dr qarí QN Q, 





fa v<u fas va< 
qƏfrerniir l fa Yaw—s 9<W gg Gss sz qas 
fan vq <—-— s<, wa qeq faqat; qtaq; rqa s fafrq arc 
#fCG6rq 1 


Sa Y sr Q SW st € sl qsqt Q 2<, 39, šV Tr Sw r 
sf eY w0Y Ç I s€ Wq qaseq SW š sfç wrqms ses Ç 
slr< sq arqsq anqa (isogamy) s=gersr l afra sai mw 
qr armaq: qa q qafqq g €l SY wwe qerüi * Guns 
#T Se qur (zygospore) #*zəGm( Šl ST wgdt Əlç< q> 
saRaq Q Š 1 amgsq % g<=ç ara šf që get Fd sr ë six qra- 
+ sr s< 6 vas Pal % fax ser ë 1 68 Tre q% mmm sat 
$ q*sqr qeq sqq sqasgal $ fqrarqq gre <t qat sT< ss 
QËrerq sqa sç ë % srarc š gf s< Š sY<ç Tq shfyrar 
š aTa< fq wx sres-ge qëfueratara sñfsrmra a= ay Š 





aymi 


qata (Ë ve)v. 
z fa sm af š 
¿za gl g) qawaq, 
amam Sal gt 





TÑ qa va 
s um; q q 
WUANTU gaoa. 
KISTI2I w$ Q 
"I is Ñas. 


qüm W a 
; : 


PSP i skugusssia 


ars 3o% 


(R) gərfa_ (UL0THRIX) (Re =ñrËrz) 
qeñfasa (far vao) wz Ez trg dara É sh argrg, dizr, sera, 
t< qfcardi sat sfz W ar se # freat ë| #e ceirdrz sqa 
W ser grfr š qelfq4g wt aza rrrqtšrr Sr ë t< saqraq 


STTqTTT< fst GT q+ qf *T sat 8lsT8 1 sZ rf 3 GTrqI<err, ° 





qehfqsTq | fq v4o—fraq qq : fer nsrra—, sdf seg; G, qi 
= fi; a, d< gà mne; sg, nal 3* dqm Yr qeq ; 
s, qn; mr, sr sesi afüs srËrq qaq, z, Gs sr sea. (sees); 
Z, w qq qza; sed qasa—, 84 #t q wr fsqá we seqal 
#t firme Fara mar e; T, Gr q3ycqerr qz srT1, t, që sa Q< 
EN; =, g* s sra, q qh6 l qq Š ; <, spÍçq sr sq; 
g, w£ dam rq t 


ifsa CGrárr ifsa gre, Fai emf (holdfast) +g% Z, sdrerc 
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Sua, 


-. <——— 


—— 


— > =. 














go aqzzaf sttea 


qr fsdr fr marc s= %-sra qarqa <xesr gi qf sg qww ét sq 
š qt zašázanr qrfr ú Q< wear l STqre Gf mt Sl =< 
gg wt mes sifat q us qrfqs are us qf<fsrzr (peripheral) 
qzzqs gfem mms gtar ë fsgam qoj ar fagara (lobed) #faqr gt 
É 1 wu dt fas qur efe wwe q <eq el š TISUFIT HIZI 
sr šq Z, fa qz =r araca gtar ë 1 

sU afsdr fafsr % sr srl gr<r, Feafr fafa % qi er<r s< 
aff fafa S aza š% sfeqwsaagre etr š 

sf msnr-—_4Tt që qaq s% sq, 8 s% s=q (mepgazoo- 
spores), #wrfrT GfÜcer #8r #mg=< qq % fedr Yr Gift * Higl- 
cərs= % fars grer sfesft Wsrrq *% waw fq sea uu el š 


qr W 4 ZW Š fg Tele snfser Wq sq qeq q Q, X, ¿ qr: 


ft t q( gŠwqq: 28 qt fra 3q q* YT ser EBR ÉI Weq= 
= st =qTfusaqr TTarqrdr 8 arar< = gt ë s< sq Tu qm 
š u <q6z ər šq fazz (eye spot) #t< *sqnf ft S Frsz ma 
*q=dt <qurfr gh ë1 ss% sfafera sq um qsgrefcm sura sy gtar 
<l s FN qm af % us fz grer srg<z fas sr siç qr 
q wë dz£l s #g faqi qa dr qta qfq W d<W <q ea ss* sm 
š fam mee Ç sç sqqq4 <q gt fst gr<r fst Sr saç ses 3 sqa 
%T srqg *< W$ ë 1 QëT YeqTgq GT SHQ Q s< WeüG s@ sq Š sÇ 
aç ws ifsa Fafe falsa gl sf gl wear ç iq W$ Tr 
S W siəf<a gitar ë 1 

qt qaqa— ss gqwasat G aass šW Š fa 
<t sme fzqwdr wr . (qasi) sr qta útr ë| =swrÑra 
sa at SƏlsa< qa Y fedYr s shfamwr š Ce fsfqa SY qaq zl 
4 s= sal W szaç syz feqadr gW ë sql Hela GWsr q ¿,ə<, 
2q qr. sv ww st qen Q QY es S| Ned Tets Ñ GB ss qw 

fz (cye spot) #t< w zFçw wwa qz STT Šl1 Wr sfrer 
ç a (8 siz k qar gr fas GY Z arz aq waw aY WšFTT % qTqT 
Ñ zg qaa q š SS; gl < fafsrr qasi W sma 88 qr sq 
qÍ gT<T Səs sí É s< SYaT mr qo STqS%T sT qqIq+ (conju- 
gation) qrsfq: fera gar Š, wmwu š sq š Tg SMemrgq (with- 
drawn) št së ç s< sasa sera sr sr SS. qd q3 qfq w<< 


1 
s15 Case 
Pa 8 == 
£ rt x, F — S 2 5 s“ z _ —— -. 50 == — £ ; l: # _ 
š ' Wak —_ x“ — kez 
+ aq , 
ë k: £ i l 
5 2 i 


Z= š fq qü tm š Q 
Th ¿ 8 68 
m tma m q Ë! 
2 gf qq ST 
š ë sq tT s ria 
W ido = 

qd 0-1 41 
áz í q wr Q 
š ü qPQd4 [c 
sŠ! 

Po (Note|: 
Rq š q s=tç 
SI aç Të = 
Í T Teq: q , 


(s: 

WÜ ç 
N RT aRU qq: 
T qtši 
qq š š sai 

Wm Š! fi 2 
wS GüQwaq sq 
š! 

WGQ1—mis 
Sq Q š, š 
fal 2 Ss8H 
SCO OR f 
Wisma š 
T aga WGTI 
hye) 84. 


š 
Tas 


iw 


1 


— 
— -— T 


- = Sa" i k'a 


Wars 3⁄t 


<ger ë fz sç sm Q fet we l sz aq st qÉrz =ç ú 


gm Sat š siç wr zq sñfaqr Fafe 9 arafer w*< Sar š sac 


W WHGTT qq sd Š 1 292 fm saf * qz mnr es ge- 
#Yfa sfrq qrrq =q š szfea gir é st v š qç qr T qrar 
3 q sq. qar sq ram sem sc É š waren wt qeq 
gr ë s< He wg GQ qraq =q 4 qfcafre ghar ë 

wf msa—aq qq *% gt: wzi q afraq=s zt Qua Š s< mata 
rz 4 qr mifaara gh Š 1 meqo crz sYfrersi S sranga frarsar 
sç se qfcemis (enlargement) zrç eq = šq =ç à af 
2 Sus:g) 

feet (Note)—qsfqt g gà Sfrr Warec wt qdan Q%C 
fear Š sht sesaç qhi $ sfr mqae šV srar Š, qne sar fedr 
s*tfsrsi s< we sar tt afer mtfirerai xt =raar< zf =< é 
fr marqa eq sr sa W ser gaj 


(3) sqgÇnnsq (SPIROGTYRA) (tee #ftrirs) 


wifereqrr—Tsrs< (fr vaca) geár s8fz (tangled mass) 
š rtr STT qTeT C g< qaa are É si qrft ñ cqa d<ar EsT 
šqT s Ge 1 “€ sma sr; wr q4%rq (cosmopolitan) 
qhar ë s< urer4í, qasi sY<ç maq stdi srfz 4 ms<er 8 qrar 
sr Š) fe më <drdre q s gQ qrár 9? qr smdr ë, qG- 
sfme sqqhrr sq fate ¿Yar š fww gqwurfedr (haptera) #g% 
Fg: 

tsiçer— ego qar es qr sq é s rë ç 
war gar Š, sç #=4rsr< mere us qf ws q+ šYar ë 
fufaqt dgarq sç Wfrza sr Gr Qifr É) afra qrfr 4 ww 
wç sydt gtz (gelatinous sheath) %* wtat( š s< zqreemrce 
sg <Ç Gr 3 qrrq gr sr Ét 4 smqrç qY<ç shr ü wádrrer 
NZ TQ *ÇdTl ses qYfqGTr Q sTqZer GY m+ srerç qzx (lining 
layer) gir ë fsas gfer geet qr ws qt qtm. hira qfrs qfzqr, 
s eqrg<rqr£<r mt ersfsrr ss. É, afafeq <gdr Š, rx stax=r 
š rqe wsqgi (strands) W #refar <g s< sé 3=z ñ qgr war 
€, s< sar was sriëY <sqrir RY ë 1 mee #Yfrer W S 


















3⁄9 we sta 


? W t q faqaq ser 8 G š, t< #nfsCanr GT qi ssarš £ s 
gW gI maa ufen mura st sar fq Fqaaar qr garaq_ ar s<, 
gt waf Š 1 Sw wm S NTWSE6 GT 
š Š faserar< (nodular) sffazəfrq ra 
eN HUWSEG WG H@I< % GE (ridge) 
zr<r fq (connected) gW ë st fç 
q $ saat qrs£q W qf<aluq gtar ë qar 
s st sr qeq sz ww Fara 
(deposited) éF š 
srr4——*qreqhs<r S së Ted fafu 
š wzqw EW Z 1 šW W Sl waTreq YTsTSs 
swrgql ar qel T srasa gh š <l 
sqeq sumal (duamel S srməq s 
sma (conjugation) *# ŠI rq: 
sY #g8l ar fq q* s st Gsfcoral * 





— 


qr <r—Tfsr vq 


: 2 i .—q % Gs sHÜSCGGI 
r= sar ghar Š qg qlqrqqq Sar feat afer —marat wz ƏN 
(scalariform conjugation) *ge@T8rë ! sam enysi sfus 


sta Samaq —s < g8 wWqra< 
fr q wq q q9 ste st q us gat 
s qfss[fqa (repel) =< Z s< sfs- 
sq * fer çaeq ati qgql * warqa 
% sq qr fqsg fasgal W sfesrarc sed (outgrowth) qfçafsa 
g gi š Tfewsrnrç sz sqan sfemm (conjugation 
tubes) *#gərš š s< sm git qasi #@Y ww wt sfirata mYWSEerT 
Qar qFesr ateq w< SV š QV we=qa qx srarfasar us 
Stirt qart fear qsdr š, safeà s<% sta at dtiáraq saraq 
mq feat qat Š 1 SqaY WFq qt fc fafaqt Fasha @Y sát 
š s< wa që qara aler fii gil Š 1 <š sq me SHWSOST = 
sazədta s=qásq s ss a<dr 2, srəfsw (contracts) Zt Š 
s< #%#= T GUT6rç qsr sl gl wrár š 1 mes arpfsq sragen siefs 
W qas (gamete) frtiqa w<ár.é 1 s< zu queq šW Ç s< 
Sq @r< 4 qamna ses el us Sum qas qfesras dr 8 
ë 88 sem 88 % qar š qrqfsaa Q Ç QYql qr % spisq 


s< sitqgeq $ he 
sql gtT<T fəfsq us 
sf; fzarsrar sar Š | 





š wa Ta nq. 
TAIKUL Q 
s LASKkI s" 
fa ga ñ #8l 
qtm [Lateral ! 








tisu. 


Ñan üm š ; 
Baga š w 
TR Win 8 
Yag: 


k b112 122 


š weer gx Prisa qat Š 1 fa, q93 SY wg eq Pafa 
% sP4€ sx ar Š sz qmaq (zygospore) *zərar ë (frt wee)1 
W #šeqri W qrrg siqrar afesi š uraqa dr ari 81 qunrr gy 
TYattr =q= s< =r=ër mr at ge. (brownish black) grár š 1 qa 
siqa (Lateral CQonjugation)—zg w ë #% * stfasrsqt S 





*Trçtqrre—fq v4q—nsa sm) T-q tg 
sq aY srasqm Š 


frema gr à fartərt fafut Š w Tra S gq; gz m qqma sfsat 
fira grdr ë s< <€ març frfrz mq Š eq W qw qifYra +T qrip 
qat sYrer S q3w s< I squa qfar % zar qç Fraras 
ffet t qa fz fate Qt sea & fra % mrt ü qnag qr arar rat 
saqran S Cere< sfeersi % quae am qendr Yr aw nf s< 
š s< s% xrre qre q PrüsaqrQ wyfamere Qd aq sy sinar 
#frerdi % arq trrzerç ën é 1 

frt Qar sr drar à 6 qara fca dr dry s< aq qea: 
sà dam sq 8 qfçafsa Q q Ç 1 ww mere % QF aa 


x: 












"22 
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sP 





>N 





sapa Ta a S a a aa: uiaqa s 


: ————  — 





3⁄x == sg 


nu 


(azygospore) #&€#T 


Z| F 





zqr£ ar fq woo 
—ama4s8 $ Waqta 
TG (fq. 





` sqa fs ucs—qq 
sqa S< q=aest st Fsrnior 1 





sm Š 1 w mmq saqesqa (p 


zqrzeRTsq i fs woq—r 
sssi q slqrrq saq 


(gi-srtára) I 


genetic) G@ger ë 3 quis aY wifu s@f<e FIS q 











g WQ 61 s 


#QtZ! 


la ite 
[([ecuwenhock: 
Sq R + 
ta)i wg š 
qha q 
Wq mh [u 
Š Patu 
8 [uri 
WQ 481809 
S qimi mi 
W 83 ma 
q Kan 


arar %¿w 


8 gr siguen (Germination of Zygospore ; fs se3) 
gn q qr eq jsydrr Fafq drr #rü qY qr grir g, Fa 
* mera € +e qrsfzí gra Zi sz Ëq atmra ur qf T ss 
gr š swt T£ 3 $z rtt ë (Ú qg +Z TP q+ Frqge g<çdr ë s< 
arz š sgÍfers gr 1 mzmrrt qr qtm Td mga art T 
qfz s<qr š, Pez ssër arm tafe Freaifza šr wrár ë sYcz srarc 
fafq mizeszm T Srq ur gw dfesr gç q qÍ s< É s srdr: 
= 84 # ffi grfr gr sq fría ét arar á src x= #% de 
Tç üz É 1 ifsrerq Fradfra grfr ë atç 44 ez Ç qfe 
= š i 


sma 4 
sar (BACTERIA) 

serat Qfqarfar mqa—arz % še Frarfr GeráY qr sqirere 
(Lecuwenhoek—tç34-to24) minga =s š fs ümqir 
emfqcpa siç qšzz qsqerq Herz S sanpa + sr Y (t884- 
tçoq) ! mr $% wí qrer<ç (Louis Pasteur—t¿%g-t¿q8) 3 
STrap-fssm sr sera g T =arfaa fari saa frca, ta (decay) 
#qr s=ifs (hydrophobia) # #rur s< frzqa sfrr fra taos 
Šo > aq qpFq< + draai % Tas t Tarç % sera cri az 
rr (vaccine) #arç #*<t s< <rr fqqrgeer * FzQ Sw #*T mir 
s< arar samaq safiq qí: ss T mdrr zrqr qesifs t zq efsdt 
*Y = nr <q #Y sz zs % qz 3 st; Z< arfrcrr< S; gT=sr 
s s * qr Érer saftss sar qar %Fot í w arsfqrisrər, Fsgsr 
+Trq 8TsT#= qreq< x fzzzqz š, zarfqs *<à $ fed us ZTer ti qara fra 
sr aq % emmq sq * <a sm (Robert Koch) š ft Feat 
Fr ëd s aqa mafest Gas ar firsër <rT *T Ter q: sirar É 1 Saa 
t¿¿q Šo W qç fr faz fraqr Fe sz d< ufrqr£ €ar (famfaqr) % 
T< f sfrara Ë 1 

< 


— 


! 
⁄ 








” 
I ashze 
à 











38% 


ara amma (argstmediera) g sr srl a: Ma Ski 
s< saraqa £ s< saa sqweq QaÁo eft g s š sfrsia 
w gra qrar<aqr qiarer<, <s=& 3T sTTgTS#q gW W 1 w# sual 
š % sq fqan qtararc satsfra wz nrash( qt o. HIS#FT #zaTŠ 
= t S š, Fegq <=sqa qt qgaq = =Y #rarŠ Qo TISSFT S dT 
ga S dt mË ZY sad ë (q úremhr=4[%o oo fmdro st #xTsFT 
¿IRweoo €8) 1 mer š waq qaq QIR S w*< š qamasi % 
s=s8q sradq (magnification) # st sqa: far qq 1 

3# #T frarq qm: wás—qr, gar, fagl s< ws, Zeq, w qq 
afssqi š etr Š 1 Sñ Š asa am q Q< g; sq s Ñ sq 
qm q < Š s< qá far 3, faqat uw wz Tg< q 
fq uošs fa uco fs wo 


fs uo 


fra wo 





541 ü 
XE x T 5 1 fr: 
+ +; ax y `, "A Y 
> Ta 

b Z š: Jm ; ` 
qd 733 
- wt a 
AA te ⁄— 
25 


fra fera famuqt Crna fam saq 
*sr4nti ssgrmt: fg uov—_3fteq zqaztəlfueq i fqa wÍu— 
'qfasag fell fs uos—ifasw emqYl fq uco—farsq 
fsqdifaerii fas so e2—fuew ú=zafaqi qen: fag uoq— 
' sšfeereyisu ) fr uqo-_ scene 1 sar: Fam uq9-— fufusi 
#l6Qi qis asr: fq úsqa—qafee (s Š ura: 
TT sq qFmt) 1 fas us3—_wqrearte 1 


< ë, sr< qz sr S qr 3 st qm sm 1 W w. Silo 
s% W sq # 38 gsTr< S= gt qar Š sç us qr fa q wŠ era 





am š 
“EEKULDEKE 
g z! mt 4 
š ah Fla 
št! sm sÉ 
Tm 1 348 Ç 
wma—dhqusi 
Qm m 
39 ša qat 
üg T af Tí 
[t) Tq I 
m Rab g 
Wg [constridi 
Q mia 
SQ sl 
RC sa, 








stat š 


É rq Ë 1 #3w gárq qhdi arc wangi % q€(r< * gz g< #Tc 
< 1 wq sq Y sil q gt merc *: samai er qqiar g8qr 
s#rqxq <gsfr É t 

sirar =hrgtaa: fafFam arafuqi s< arardl $: qasa sfra Ç 
s W 3 gu fafqa qacarat s arg=fq qforda a< š9 ë s< se s=rer 
gz gq sÇ st qsi) “áw wqemr T wfs ur es 
zg, sera qr dq T srst mas qt strITdFr eq s saf (adhered) 
t ex Št male qtfrsr qner sta w=Tqt wt fca =< gR sar 
gtdt ë waq qg rere 3 star qar gr š ant sg #T SGT sc 
gt Š 1 < W *rçfz+ & frfra anar fafa zre qrfemnfcs, fa 
W Tr rast z grz í anaq xem Q, srazeq Tt tp fç 
EFT É i suq s£ ffews qifas q gh fga wr nfatafur sas 
ste W 3 <sqt qw (chromatin granules) #<% š 

Wrr—farsi š Yedr (aÍç gra maqa ét gt) sqfrnra 
wfs, mq: arçar< Taqsa g sq6 Š s< aa qf *< wrdr ë) 
* sar ársme, fim gr< Ts $< qq š, frsa sq fafa š + 
s= f afa TÉ s< qrYl 

(t) fase are (By Fission)—#3% rare frdset ma 
gr<r frarfra é ë (WFaQ qes 386) 1 @fer $ mer T us 
ss (constriction) wz šrsr ë s< sYfyrgr gt ri 8 fast 
Y rr ë 1 š wrt srrrç W qf ws<% ú s< dlz ram Gre 
se Te š) Seq qfz mt << wTrdYsq qar qfcenrq wqacqrnf Q< 
Frá< sxar à)! sarcon % fq q<erra qfaes (qFagg qalefeu) 
sr waqen š sf wë <rt ar dre dre fanta Qn ë 1 
firqrarq $ *qra << W w gp safar tq 42 $ qq q t8,o996,q1s 
gar Ser G< wrár Š 

(R) #rars fgit zre (By Sporc Formation; fsr útv)— 
sz ram, rara ffi q;<% £ sf #zr g< áramm_ (resting spores) 
gr 6 1 #ranal sr tiq erqe qç ë Pr T <a #fus stage 
#4eqrsi sir gs aq, fgsrsraer (Ireezing), srGT sterar, qar str 
fad; <earat at fsazrqrqar arfz = sar +< th Z 1 srazer *r G+ 
wt wHrer *% fedr wn 3 mz qafq gç $ qafera ét mar š d< 
w eq fqegt qa st qq #Y gq & qq r É s< Tra, #Yftrer 


“ 


>. 





s==qfs sr 


i 
l. 3⁄¿. 


$ saw wg saç #rsmm_ (endospore) fsfnq w*< ë Wr ura. 





Sçqr Tq QS Sqqq48 TT8Tq S STrqÇ FD 


ffrq < Sr Z Nš 


, eq faz qq G fq fq sr ws gl 





% sam Z, q% afaes zre, qfasq f24r, gfqew =manieira 
arf; (q) #F ac qen (cocci)—š Qersrç shar g, 


#% gh g, 49 sqrefces (Shirillum); sargoare qr aq<2fre <w=TU; 


G fq sY wifa (w fearqz 3 sZ favnr fas sr açe qgT q. 
TZ Tq) e Z, qw ffet sto i 


sa fq QÇ “atfr, sašY sq wsqr casa (autotrophic). 
gr é fs + amirerem (burplish) qr gç < Esq Zh ë GS 


š *rifa ST qY fafqa #< q waq g Z 


` 





— 





2 sHs faghr št sm ë Àarax: 
#ram nétqi Q qt 8 sqÍ s sa T: 
faqa qfefeafaqi sr sfd s<% gà wgqe:: 
xë ws ë f< srgar aY< qi 2T'laqas. 


=s s aan... (l U .. s< 


gif ghar fafg saa: Feafza ZY srdY: 
ë s< smafequ gol. Fafrq sfrarm sifsrar: 


srifs<ot—srarsti S: sITamrq, ws YF 


(z) #fasw ar area (bacilli) —-# <= sms ; 


s sËfesrpisaq zr T= sTfeTu, sEcelerasa 3T TIT sTYSTO, TTg=By-. 
FEBS qT Gë Tor, wqietász<, senfz; (3) =qrefesr ar af: 
< (spirilla)—š wfqersrç gs (spirally wound) =rz;. 


sç (v) #Wqr qt qs fz sframm (comma)—#* Sg sq gà. 


Sarma mifaat—a qigfeq š fay g Z s< == ware- 
Sq se $ fsq Trifra diirgl % qsoww % fq sriq gresrrares 
*%( Sqqhr m<à $ sr gh Ql š waqar S aÑehqq; qx 
(heterotrophic; šf8qš qes aa) Q Z h< TqIqəffdt qr q<rait ` 


sara =s srsarqarss af< fat W sqfeza saq s< mršfrs qerat. 


I sqtqsta at st sharma (Saprophytic or Decay Bacteria)— ` 
g qiadiq aT ST4 SšTq E mrifqw dq 34 qGteqq (qraq: fagr_ 
s< qf) $ <q Zl #ë sar q TTarss= š feq sf gua. 
gar €s W SET, swt qr frt wz 3: fq sf gr ë amfs, 








aa #ar8l + 
si a 88 € 
ammi 8 aq 8k 


y i saam ñ 
qm sQ š al 
q Qam 0. 

qaa qaq q 
sis qam Tš 
š d 08 š št 
š Ña gà qa 
qaqa QM zi 
š st skal uz 
gana (mlecquo 
Sam 8 ç 
WI š qiz 
8 š qm 
q $C 0 2) 
anaerobic) Fi 
qq 29 s 
[outer] , 
SQ šN 
3 t] uma š 
WR gz z 
Qi [nai 
Ëq Ñs W J 
Sla0 nqa 
W309 gak 7; 
Ons šN 
kr) n . 
_ ml 

1 SH 


sar %⁄< 


WštT318Y #rarssi % zrqrer qeqt T 3: sfrria erifra dragi % ari 
*qi qç fq set g ssq qraqi w wife sf stir< ge rafts 
qf sy faóg s< qz =çt S qraa met 3 fe tr qeq ram 
mÇ Él ST#@ W wqR€ qa qhi s< azas srç sT$ were S sq 
# fe saca QY Él ww wwe afer ste wsi * faqq wq T 
Wgas <á W qeq gr, tara st Fear, gq s sgr gar, fsresr qora 
s< siraq wt =rf%qar t afan ghar Š 1 

q<raqt star, mt <t (Parasitic or Pathogenic Bacteria)— 
F Warm g3yq qtdi s< srqat, frgggs<ç saqi at qmm ws 
É s< qta + sr6et W write ara mire qta Ta 81 wayqiy 
sarqa w fast qepnir qram wmenag: gs fq marc % cqre 
#% feà wh qhq6 qT st. sak frtq wr * fate Çq safe 
qr cr š 1 s4d t w fahre q<t sarre <u wl sea +< 
Š sr drpd qararür Tr ev ure s< ŠQ Ç * siç mere * 
wimie (infectious) t< g£ % <wFÜ (contagious) #* f=& 
azar Q Ç awr xz=t sq s wife str s S sm dit š | 
mrrt<maa t qta @t qrqi (wounds) # ri dwfrt qe š m 


sq 3: rq sfqcz SY wwe ë qt erg, që <t zg % mw mQ< Ç . 


w*q *ç met Ç, SQ sfd arar (aerobic) wr arar 
(anaerobic) ñ w#y ë) s< 3 smmm 3: qaqta W safaq 
sr ztÍËsqq Seq Te 8 Ye mrt sg % frrQ4 Qrafam wr wfc 
(counteract) w<á š fq sta fqwqgç (antitoxin) se 
s< š sam zre šE Gam <t * qara (combating) 
wf qëV fqzra Ç s< nfasafrq drot (antitoxic serum) wr 
wn<rz % sr<ce y&q wz GW <t * <rrarm (preventing) s< 
<a (treating) #f srqfes fafa ë v sg Yer mat ç fs 
fer sq Xr, $% 998 9 ner sab gw xr W qeq eq š qt 
ftp qt etr =+ # nfrefusts (immune) št amar Š, wawaq wan 
ata srce t (ra fqge (antitoxin) *r Isnbr 1 #@ urarar 
Taqya fsrí š ° š82iFeas feñfefoors (Bacterium dysen- 
feriae) fag W Qiqg qr qrarfarce qera gm ei #añnfem ç+- 
203 3 qaqa Zhr Št Š ( SsqƏ([zasa faqatfcart fan # Feasifer 
<i sz úiar Z, 4iñfenr aqha _ faqaq W quqa gr š; 








— 


y 





















3¿. sz=qftr wes 


$ s< Gw smraç rm (endospore) fsfrq sar é sa q 
#iÉrar sfñsr fastq SV smdr ë sma 
F aÉli q ar st saqi q saq sh 
faqaq qfefeafiqi = shrü w<š gà gara 
<ë ss ë Faz sar s< qm #T ara ' 


4887 S Q ST4Tqq nim S s< rm 


fq u2qv—t war ff #< Sdr Z 


$ sframmsi sr ' 2 sa 
frio, 8 fieq sql S snfisa fa st wasy ë| 


(*) #fges ar aegru (bacilli) 2 2= smafir , 


% sfarr Z, SW 4faes #rgqT, qfasq fezdy, 2fFfqews Zqaaəlfqq 
srfíç; (R) wm sr qen (cocci)—š .Tersrç sam ë, 


sS Seege qt Te TIT, g2=et8YFqma qT TT sÜYeT0r, TTe=- ` 
T qt ps seri, waetáqz<, werfz; (š) *qrgfçet war qf u 
ass (spirilla)—q sfqərsr< mifa (spirally wound) Tm. 


% gq É, s =qrsfesw .(Spirillum); <qrae ar safe, Kue ; 


#Tç (v) #tqt qr çs fas sam (comma)—7 də sq gà. 
G fas =Y wife (ar feuraz W sm Pa<rr fs Y qç qYigr s. 


TÇ qq) gW 2, QW fafaan GT] 
sar Y mfaqy—sfraTs 


< 


*T SqqUt G< Š sad SR Š 1 š *Tarq S. aÑunhqq: q<nay 


(heterotrophic; šfgà Tsë qv) gIW Ç aft< waqiqsár ar Tumi ` 


St fat QI ararft, Sqay areq Weqr <s (autotrophic) 
gift ç fs 3 srmireren (Purplish) w g< < Req IT Š 1 SN 
STaP rq srssrees siY< far q sqfšma sar s< mrdfirng qara 
š *#pifis ara qg fat a< # saq sqa 

Tetsfeft qt sa sitar 
s< qrft) q <q ss Samai 3 mrqfarsgz 3 foà sf gh Š 
41 Sad 4 HITS, sar qr wË az *% fq sË ew ë safu,. 





zf gur el fafe sqa; Foqfza eY smdr. 
š fç swas=gë qo. aha shan wisa: 


siflarenr—sirarusii š smarërq, ms qr 


quiafer š fagts ET Z s< zg T< ` 
ami Ste $ fsà snifiss fast S qsSww W fs9 sta sTzameare 


! (Saprophytic or Decay Bacteria)— 
q req q qq s<qq 3 Qnifqa sF8T qq9 wrenr (sqra: fuzt : 


: sua pesa Casu 2 Ua: 


Ek: 








ra gamit 
zi m m s š 
qmi à fq ú 
sQ EI sm 3.. 
š Ëq sTGm a. 
qm 8 š af 
qf: sal l 3 
qq f a 
q4% #qq qf ' 
š (QE $ 4: 
qm š fqQa 
š q q qz 
EZLREUED 
š q gs aa 
Wsams [mlheqo 
SGN g £ 
WT 3 + 
S š Tg Ñ. 
Ña sC mà g, 
(anaerobic) à 
q ai zm. 
[eounterat) 
QT ËI Qa 
1 kil Rua Ë 
sisa, 
Qin [tiesi 
RQ Ëq ai 
Wr Ini 
Wm aka 
(lbqms šq 
ru) ay. 
. Ña 
TER 3w 


As... 


. — 


stara 23 


T(qtT át sari & gtar<er m=qt £ % arsa mrtfra Ttfirat * =a= 
*q4i T< fr maq q 1 gs qraqi t wifu sf sfrç< sao qT4frs 
hfl st faaw s< q<e =i W qraq wc s* fs G=agm uma 


' Wet É 1 Wqq W wRr na QT s< sasi s< wk waqta W tq 


% feq sgu<anir gmt Š1 < mrr< wÜsrql sYç wl w% faqwq <q T 
gam < W qf Era, ra = Freaq, gw mr zr gr, facer w=rar 
#srfz sftaras(i at afemar wr qfemrr gtar ë 1 
w<amady sirara, wt <Ymra (Parasitic or Pathogenic Bacteria) — 
sts star mira qrdt src s-qsl, fraqa< sea #t dmnwm qas 
€ =< qta $ sasi W *=ršËrs ara mfr wt zr ËI mamara 
strani * (ra q<enír shan memc qç faqq wsrc % Gr 
š foñ rr qYqr qr nra. sg$ früw wm ws abre à wes 
qacrmar Qy É 1 saq W TË faBrm qar qarrge <hFti w1 seua mYr 
š t wsht-nat ngre *r =ç wr wç SQ Š 1 š siw mrrç * 
sme (infectious) #f< 98 % <nNü (contagious) # fe&à 
sacar Q Š qar s<sq uq. r wi Sr s4 W sq gt ¿1 
qara x qta st wrqí (wounds) % Tri úwfqq s< & sr 
war 3 qiw nfave ë( qà Š nt ura, wë w <q $ wq sú< W 
Na qç qsk ÉI Q sam, wqrasiár (aerobic) w qWraqfrerafYr 
(anaerobic) š( ty ë) wç * smo % qm W #rafaq 
T =a wepr wat É s< së ga % [ar sfraftaq s nfaseor 
(counteract) *#<à š fg sha faqgç (antitoxin) s< 
wç É ram are üm qr < % qarqa (combating) 
+ wt frara é s< wfastafaq drer (antitoxic serum) #r 
mt $ ser miq G< GW <FH # Xrranr (preventing) sY< 
<wiirqr< (treating) *Y #rafre fafa ë! qa S8r sn Š fs 
fedr fstaq <tr, sy Tg S Ter sq Sq <Xnr 3 szardt e W ur 
sdi etr =+ % gft<zfura (immune) gt em š, wqwr *Ter 
gm mere T sia faqgç (antitoxin) *T fast 1 #8 wsigrem 
qaqta shar Prer ë. #328[oem fsifefrart (Bacterum dysen- 
teríae) fam & QËqa mt smafarc sera har g ###rfrqa sç+- 
sqa t qaqata S Qar ë 1 S sica fssdifeará fast 8 feasñifear 
xY ge mar š, qsoa aqfaa _ fs 3 quia gr š, 











; s< 
, a gs: 
” mi + Sua SE e Š ¿4 3 Š 
s: w 21 1 : 
Pa. 7 432... 3. _ ka; 
p. n TAS ranu a 2. S uE aa is SA Shayk mu 223 meua: = < Q Sasalu L 
* > š P s Ë; ; 
jy 8 z 
"a £ I 
" y: 9. š Ç y, 2. : ! 
c... S 1 x d , s: ; 
. 282 = K: ` S 
* á“ s, 3 - F 
š í 3qo s4=qf sta ; I Atu4 
s -_ k; 
” N ° za (I iq 


: e  SsZti<rq Zqamisitrq Ts S shq <t etr ë ; afaeq areq fa š É. in iki lv 


Ta STS%TSZ s= Z= o. Efe fezdr fra SW saqi (tetanus) aaa smiaz t 
ç 




















P: š < š [ 
s Q s 1 xr Star Él z qT Tsi@T kiray (sfir< Ñam sitar) #Tt (s) bm x: 
i . z =fisfrs s. TI sat S Wr sm š www aqa o Q usan q 
s En s s =; sÜrerl st Ürlq w<a L sfa git š s< š ¿Su ! a (#a fan) z 
' ` 3: ' s 5, war sÍfq< faqras S; <<a úrem Wars w fq sw<r<- c 
K. aa Í. ! fr és š __ _ 52 É: "2 | š I) se (R 
SPOR gk 7 U À, Ti sma qT8i q< í SqITmHo[ G< S WT srRm <Fr, SS sr I a s 
k Lu: ma: 8 qTraqmr sr ss (blight), #Yz srg_ sr wurmre se | ° z at 
x En 0 Ñ (ring disease of potato), +Frár #r #rer rg (black rot = u F 52 
q of cabbage), f< #< war wí s< wfszmdi % <rt sera wu Ë) ns 
2 ll f Sr8f Ñ sfrarq <tqi =Y sar wasa Xh aga afas QW Š) C 
. ss Gam seqsi à Hfashr gqazsarŠi 28 rno 

e fear st argçs (Viruses) —z2g srarmsi S 4 gi sia š =Y | 80 

2. Wessstíq sTusatsw<s sr sees =< S Z; T far 81 di s< ST SIg17 

x == % sr wç š s mara Ser wà Š sç S z š Əfser wr | sm [euring] 8 

isa. Kuas k #% WFI4 <SFT SS Tzer, SS, dig sax, ZT Ter, J 8 35k 9 

: sifes s< (scarlet fever), #r# s<a=q (infantile paralysis), I soq [sinegar) 

I —. — =, sess (hydrophobiía) srfz <rfi =r T< fisqa ni sa | WWE =š 

as a S 81 QH a, zar ars, SF, Tas, səs srfz s fst Sa 1 FLS SER 

2 20 S = Sie <, *P588<, qS, qST str, sisa az =r sifsarr Sht Ë.) m | 

š Waq sr; sZ gq Sh oaq. (necrosis) <Fr faqrursi % wre : š PSSI SE 

: S< HUY ST S 1 I Tr h 

- S kes sI SZ sirar Taro (Fo) #eafss grra< j s| ym 

asp gW ë wak s€ s Š f Sw S S s9SFE0S s= ssmx, fsdquat ; YSTONSS, gz: 

s: u sf << == =i T 56 fear g : ; Qibsmmi 

(t) #üe—(s) wife wari =r sa (Decay of Organic ; š> Em, 

ana Substances) wis Siri S gsfr=s= Fear s S < š sbs Isi 

_ Sei a qidi s< sest S W@ sr f FSWEOESESJ Wq yr hO 

— a *q S Sq 4 sz Ç <a Ns ja . Ú; 

. t Š si 8° ss s= == =z Š ses mat srë: Š x | Sa sar sg Š ' 
st € T smmfiss aY sasa g Er Qafar qYrgi S <q ; 


= 

4 
`` 
1 


sirar 3a°t 


W =Trrafer (Gsifdnrezer) Sir ë siY< arz % ATrzszrsz am qrz2z = 8 
ariza SFr ç (sragen) s ZV qhi 3 feq qaqhrq 3 cT 
ghar %wrifarziz rir zrçaqrearsz qar qrir et š faqfza girl 
(a) Ómšëraq Talagaa (Nitrogen Yixation) —wa#iZiisz<ç s< 
Tetfzaa Tre qfq sfrarmsi gra sr aq m<rç s s< <rqdr- 
fra (tiq sirara) zr<r fsrfrq dygi % qe % areq (association) 
S araq % caq qre7UrT r (afer zdra q few 9 ga nasaq 
É) (zt) s#ee (Yertilizers)—Trr<, szgsÍ wr sen (excreta) 
Tt tz 4 qFerda s< araq qr qefr r arz TT fir star foar * 
qfemm g) fm š s% s< qami qyz sq <ramfae qf 


` sfgersq: dramas er (gre fagr % aaa ga Tri ay fr) afrqar * 


qferrm Š) manda: far #r wfc qa zƏ qq qe gg š frmarq 
sfrapasi % re gt qsdt Š 

(q) sñatfme (Industrial) —sñañfirg < fer ar sit aria sirara 
=firrent ƏTrazrrs 8 ë, fafacz ngs % fe qararg sr qfaqt sr 
waar (curing) s< q=rrt, qrq #Y qfedi T fiezaer, qdre r qa, 
qi wr qz, Qdifer gre rm (mresreqi) zre Gsee W 
fercerr (vinegar) wt frmiq, Fe r< *Rrra áranqsi grer s< 
T Q= =q 3 fera, rare sirara gre gq *T <rt sir s< 
fear SPY ar=q srqeqri taqwaq masaq Š 

(R) sasa (Medical)--z8 sr wr <a * faa 
sriF6 mara sirarmsi zrçr arqramaqr q<fsa <t ë sr gn qq 
Tt W gnrt fafum siqi Q enrir s<faç qaqam * =ç W qrrfra <a 
sr 1 < mrrc GY sranqer % fafma qar sue weqt q Gure qa, 
mw Nsr8t, sP srrÍfz s sTq+t eat fqara qar fear ë s< % <rqr- 
sts 3 sma 3; fs ga tr <rarafrr q T< s+ nil sr xar saq 
š sz 3 84 qrat meqt *t fsere qat t qar Š 1 W qq srü< 
W mfrm Tafurez <rarfire faw—mfrarm qg (antibiotics) 
sr c wt Faaráraq wTpmmsq Cri #r sq s< š 1 


— 


3%q s==afs ma 
sz 2 
qaq (FUNGI) 


(t) =ç (MUCOR)—sə wfsñq 


stkaeqra--r4ss < fszë wrremaar qq wg, saq g us qqlqsftaY 
ma gl që dF SY @ta, df%_s%Y, qFft qg SWT, aš wl, qr 
frt wəl s< s= midfas siYar qIq Tardi q< s= % sq 3: qur 
Ser ÉWer Él s€ SWdFTST9T H WG sen zqtq S Gs qfzeseras 
(belljar) #% +#ffš š-< fer qa <t qw QY š zw wq< q<eqar 
Seq G< s 4 š f 
set—aq sm u sq, mr, <Š * qn qi QY qefs W 
fair Qar Š fs srafesq: was sr (mycelium; Fszs uu) 
: G€ Š | sq ST s 
MG sqfraTq G se 


S sIT8T fases fssg ada 
(unseptate) #Y< srsl=- 
#ifsnC (coenocytic) 
ETeT É 1 Ta da $ GHSrar 
gq Ñ TŠ qaq Trfqz, ag- 
Seq <s qia ef š 
fq sm wGas<r.. rerz- 
GF, st wq qwí Wg 
at gr š gir ë, Fa 





Z šV gtari 
sm< fs wau—azsfaq mam sr YS —T s fafaqi s: 
#ë raras Gafea) fsqs gr Ç, sata sfe+fY 
s< Fedri 


ss fafa-—Tg Ts fafu stamma (wr Bea<ç qamal) gr<r fire 
glt ë, sl srZar sç gr aY sq Tea[fuqi W us urdr Š qFrafr< 


_ 


gt é fs sma wrh (sporangium) =%% Z që WY@T sq 


ë f wq sm st wat qgq=ns Tq qg Gast Z, QY rà 


qg Geet Š 1 wq war. 











mu at—í 
W.TRR4q SI sa 
š s s 48 


sas Rq [daj 
#ul sm sa š 
RI rq amia 
Qñ t kaha: 
m [littl) à4 
FT Ly. 
Wm aluya 
*Rml a Bn 
qq ii CT z 
Ts8(9ma; 
n 


sm $ wç s2T ËI XT ser Guala N yma wr arqeq sm 
w w< WF digrgre fç w srar š (f çs)! amia sm 
St qrazrare (domc-shaped) s< sz (sterile) #miq 
sfamm Fr gtar & weret (columella) *e%rr É) art qfefueq 


sima 





Twi fs 818 araq, árarmai á< nersr sr qena 1 

S, TTTF-T=q T sq GST Š; €, S[ q3m—a sff< gert-werer 

ÉZ sç s+T* rr 4 <qqrfmir w we c< É, r< x, ñz 
#rstrurqrsfr srarrmalí afrç Trqzrarç Tersar afus 1 


sTrqzsq frzor (cleavage) zre #sás gt sgalfrerhe s< sme 
safqt ser wç i ss quna qafr qre g+ srár É s< 
fafaq gr<r stsərfza gy < w dra qarir 1 sgey Fafu sqfog 
gr ë sç sfee xw sr gY wrár Š rara r fate q+ srce 
sm< (brittle) gtfr r sr f sz aeret wqà araç za @t rrt 
3 qq 3: sem edy É at qZ #rargqrír r fafq qz màcz zar 
ger ë sr çay s[emrq saeç fsemfea (bursts) ét s+rár ë s< 
rm TY frotar adr É 1 Sra Eat grer qgr Fe sa Z 1 qta 
sq W qqeq< sz <gY š syz qqse feafa # swqaq siran dq 
$ rqm< qtaq eq T qafcr gr ë 1 

far fafr—EsiY m+ unat fafq zre (fam ute) *%#% frfera 
wazar8i q, fasiqaqr sq ara se št sar g, Frcqa Ert Š 1 maa 
f St qe qami arati sma (39 eTre<rrrszr W) #T urea tar 
É) wmwwq vü mrre É: sa sr frase Teqi % < fafam qraqií [sz 
+à (strain) #Ye-mqz sgq &] Ter wrem fe <t saç qq 
wr T ar š qt ¿qt gt2 wfesq Tras (swollen protuberances) 
fszz qan few qr maqnm (progamete) +g Š wq? emf 


' 





* 














SS t. 
Pez. 
o osfu = 
s. e paqa - 
. 
Gua uya a s sa mua asss 
s. = 1 = 
-. 65, 
Et. safe sea 


SESI 9 
m (FUNGI 


(ü) =q#ç (MUCOR)——se whshq 


mriftaeqr4a--rq s< fszš aqrareaqr “qaq Gua, sg Š us TatqsftaT 
Gq l d€ ql2 #T Sa, dfw s%, qf qw QY, q$ wl Ta 
Tt wši s< sq mráfss sirar dtg qarqi q< wat $ sr š wq 
Sea Ée Él sZ SdRGUST W WG IST <WTT 4 Gs qfzesergs 
(bell3ar) % #rá š fe 88 <ast qa QY š zw w< q<sqat 
S< <J s q Š : I 
sc —aaq wr. sa, wh, <Š * qart qil aY qzf W 
fate wh é fs qrfesq:. maG sms (mycelium; fs uqu) 
| Gq S | s ST #T 
WeÑ suf Ww wa 
SS *e9TqT Š 1 sq wa 
“ë sa fq=req fssg qata 
(unseptate) s< srgq=- 
#WIE6FrƏ  (coenocytic) 
gir É 1 sas s $ s=fsrar 
Re W mš qam qIfas, =g- 
Sgq6 <s qaa gh g 
fqqq sm: sGn<r. rers- 
AF04, af< sgr çwr 3 





À. t Əli dš QY ë, fissa 
` fz gl eh ` 


Tq8< 1 fs uqu—Zsferq mas sr 
g #rsrrarqi af, fos Zar €, StqFT stÍs=fY 

sç feafri 
sss fafa——q8 maar fafir dramas (sr feq<ç qumi grer fireqw 
gt ë, sh arar sYz srq Y Sq fea[aqi 4 ws wrdr š qfzatra 


š ë fs ssma qrh (sporangium) wë Z 1 w š@T sq 


8 f waw sr st wg Sgq9n Tq qq WsY É, s à 


YSFrt—w gl Tafaqi w: 


Sis “paz, waw 


aya skasas: w T hasassaa qapa iy etuay ask apaqaakakuGuniasau haqsasikashas Kuda Sq kiasa e d aw ee'šez L 








Tm mat —aa 

VBRRTATSa4' 

R s qq W 
HII a. 


Qa [das 
Wii zm wu š) 
Ma m SIsglaa à 
Whtdahi T. 
S [hitde) à š 
M Ukkuykui 
mhlq uy p, 
Wami š Risa tÇ 
Winene 3 
Tn qmarq 4 
L LlLORaN 
SRL Ñaqa 
+ Waqaq qq 
M Ruktas 
N Brin) ¿ 
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fst eq 3 qfe saf ë fk dramastt qaa ar maqa (sporan- 
Eiophore or promycelium) *#% ë st z trrér #rarmardt Ç s= 
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Zsq Ñ ceTü*li #T mfrgnq, qaw gq qifara s< Wier dYfa. fr 
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r qa Y t urarit q< (qwemma) q QY fafag qr sç ES 
fera GY wah Š" 

` Qmrh (Antheridium; fs aaçae)—<8 ges ar 
0<4r4T* iq Š fa S sak nqa wq Sr e= =e r= rx 
<t qfresrt wQ QY 61 qari aza a pse pr š 
sati o ns z >s 






a. 
—— p w w. 


Ya W a kaqa 


Makka ue ç 
—— T". 


— L 1 


w p 
s e £ 
` £ 
` 7... 
' *eg t` 
" 
, 8 
. 
x 








e 
; z .Í ; 
`. A: 
f š ' 
ep es : 
Foti 4: 
pos: . 
.. š : 
1 k: 
f 1 
a 
. 
, 
1 8 
1 
š 
- .. . Y 





Š se 27 2: 
L + — — ass U 2 
z. " . =, " . 


— L. T. U: 
ee ommi, 





rk S 2 Asa q 
wa u SC 

ki 
- 


WS AK 
— 


| 


A" sql 
| mitma 


as Esse q 


Yo: sa=8afa. stres : 
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#=zurf (Archegonium; fs eəəZ-2%) T Gs s#aifam sm 

£ Fm qa = W qzr= S% st Gr Sr Él së Qw sz, qg- 

s= % qw gFf é qart sq Š Sl Wr SF Z: Fraser wfeeq 
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fq sqo—us siq. qr | 

iat (neck) *=gsrar É 1 frar ==, qas drcz fir Rr Š 1, ssqrir- 

WD S Sene gs shd wH gn ë s sgr (sg misa) 

C HUT qI Geet ë; SW 3 #q< us sz nfqqes sr GWUšsrer 

Uventral canal cell) #FT š wF ss W zT tar 4 s=: : 

dar WT wina (neck canal cel ) ZW Zl s= Z sË _ x . £ AS8 
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<edr Š fz sa sizurir qForeq grdr ë št Ffrarra u= arar ë s< 
irorq ati mt sayaq <à s< sa ní sr War Q 1 

fera fra ff SW facra Qm É: s aízaríir sferm qFñ ë 
qt qz swt S <q sa mi<r ara mer Él sq mmqTpasqa $; = 
wq& st arrfrq s< ë st qrar sr (neck canal) $ qrf masr 
< ë qar sQ(zarr war Ç q sil STš kW us z @ qrafFarq 
ë wr ë sz Qw sqa Q qm gi fmqar % qeq PDmaa sr 
st ffet #% sta < Sot @ 2Ñt< i Tres xt srÍesqtz (oospore) +m #% 

- 9wzrqr wc št “festz rrt ét zgart s< syfer ¿qt Š qm nir 
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é É qar qtq: mes W (sz =ç 7 sqa ch É 1 sf mua 
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safar Tsfrç qaraq Taza (lobed) gFš € qur qq wahr Freç 
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fsrirq sqar. e i quq qraq wfs (homosporous) gf 
É mie që 34% us Were 3 rm qrGT sç Š j 
qaraq (Gametophyte)—s=ra=(prothallus; fq u3%) qza==- 
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š! qfersqar T< SIT WS Waq, qq Sa qafa gi Š ses qz 
. qz lfaarai *UC89 << gler Š sq S= qr mifsrarai % aa ara 
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* fa wara S: sa< qcs T< sewa: (tfzrez TC sex qr š ; 
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sir< sigara qrfrsr (groove) % frrsz staf gt ë 1 

surt (Antheridium; fs wq¿)—m mere qr s#Frere sta 
& fir 3: saqiq sis qamaraq zr TYfaqra gr g 1 matr nra =ifirsr 





qmi fs 83eoTurifi “*, W£ Wem Tq Sq-wW 
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irqiqa, qtfrera qard zt qara) sa aq qg T< qi qeq qr 
= r TÇ area =a É fra) q8a maw Š 1 

sizari (Archegonium; fr w34)—g* q8rer š⁄ sTTFTÇ $T *TT 
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š sar srafsrsz WISE Te SV STT Z" 
frafsre sgt as sifrar Pafsr gr<r sà 
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(Cycas pectinata) = 
sqzfzqis qar mar 1 

sreg (Cycas; fs 
8Y1)— t sa= #aréfY, 
#=f, gq aq arz sta 
Yr ë t =p sfd % sr 
reqsi qilpreparz fan wet—3arsra Óniqiizaq TT Gra qYar 
sfqea: far <l er s< sgt) 








Z=- ` e6 - - 
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! + + ] apas 
ss: sapi . 4 
” ca! jg 
; s: ; . r I22 sefa sea _ I 
P. Q e: <a sfÑufzaq sa Ət2 qes qes qas qd gQ Taqa qil w qaq F| wR 
Q s. uo sDSRO # qr sr el mb 3 wq qi sr qa qreq (vernation) | = mh iS Yati 
| su==8r6ç gar Š 1 sg hd $ ga sar saf (Teer) qw fer Š 1 E z ma, š ` 
sss faza (dioecious) g$ ë sqlq +< # Traer geq ST ərəsT- | qarka Q dha (R. 
s= di š qp sm Š s< ueq a sq (cone) ë #f< sqzq % ! I 
= q< faq <gqt Š s< sqzq qa us qm mfssr grçr 4fg m<ar | 
š (=== sa g= saa 81 sar ë) 1 TÇ sg TSaqi aT Sq sisqa i 
T sisa (collection) tar ë s g sar $ sršt s< afqeq: faqes x 
xz É 1 mals rs qui G se % =ç #r ëTar É sI Tra qu sif< gq< x 


fsrera ghar el qg sqa srç ss q< S swaársmefia ar wz 
ta areq G< ë st urdrrsg q uafrq <q Š 1 wsTqrema: Hee 
a. 1. li was 9 9 W < <rt Gia <N Ç 1 
1 WG T<BT TS 8 srsdTeT T< W aT 








sel sur < Š 1 #mwárarmaí 
You Š am. Wmeq W qge% Ér mala 








e =qtam sq ssa< qa T< qas 
s sim Š 1 qç +< TGmq Š Í a 
S saq S us qd (Sqsri4) #YSCOT, Wq pham. 
q O. su fra a< a Tt TYFyrgr ' LTS FÜ 94 
Lars. ` str ë Faka w st 
srzsq T st es = qeq +i TRIS 08 
gt aT sq sm S faz HL To; 
|: Teta wsdramq qt eñ Wara ' 
il T qg S9r<w Te Š s u sg kayku kun 
sal Té) wq, Sq qa S maraq SI Gq Ta 
Rol š fsasq < Š 1-3 Hrr < W Q WÑ qam 
jl j Y w%= SN g sç qt St wq2 qRiaani 
. ¿s S oyaira caypsic ws . . WI8ql fs uyq— "o. 
1 ih |l ; ; 4 <ë G a. PASA a qç gr. 
1 _ S< Tra: #q< s s< fsearfca <a "4 5 555 ss 
t UPRC H g 1 s@ç sr s$rFsdffa H 3 srši s< S 5 l qaqsq s.a. 
s ss Yr I) _ a b st ë = _ 844 
z mt Wx <l 9 e9 <gy Él ST Te ñitaq Tisqes Wl : "s 
¿L Es 3: T F: =: ; "1 : Kapina 
s — r saç (waq narsa) Qar) sayqasaq | ÜRuñay 
lea at qÍ W STTS W ram xÇ ' : i TPS 
f : 1 Fas1 % Q qr Š sr Graf s T: a5Tr4< I *Qqi Ria 
: "a , 1 Ë ian 
š 


— 


meu vt< 
t fq eq $ gh xay š 1 fasti 4 eft =ç mat crer (fq) 
xe š, saf GFadrerës ç mara wa asa ghz sern, aFrrr sY< 
sfirerz mr Atar, s< #tsnes er ax %: QY aZi qç ry <er ë, 
frt 5 q£ Er drarez (fa wes) ara qgrërəmarš í at ar maar zw 


s 


See 
_ f 2 





fg uva f<x v fr uyu 
wrera: etr Wecç are vawc l few wva—gra afrifeq 
t qç et Sg s Waqraqa ( fam sye—aGarmqp 
Tedteqzr sr efr *wç qt Tudrariqqd i fas úvu—TTara 
Qa#hFrer Tt ga qart gr Sra 1, srq< qes +Ë q<n( 

wg mr ewárarmaqifrqi sfea (drer fads qar) t 


srta<xe (+a) alr< ms 8 ar Tura mrt gt Š s< mk qTqC y 
waw atq far <zqr š 1 sq< S w qgeq zr< EFT Š fay əpzzr< 
weW8 i sarre W dit ere gia g—w me safe s< sz mek 
<Yriiaesymassaçi wqadrapmqdr% qzaç qz Teram srq #ifrer 
war É siz sz fqafsa gre <ç asdram r a qfrr at é 1, sar 
W %ws mp8 q61Trarq feqrere Zar Š ; sç sr Faafee SY si ë ( Faz: 
sf Te frarm drqar tr qf s<er st< sšm Et qaa, srekarÉ 1 mafrara 
3 araç m+ sz r shfreras qaefir Frizr gefr š, a zrat saq: aqe 
g stecaer werqtq arm zar mar 1 frq=rr & qz=ar4 wanta far 3 q Íz 


s< Š (tÇ ST wt eq wrGT TTtar Š V q€ë arz qrrq Š V s€ snzzr< ` 


q l< *—% surf Seq pear) swGw szqldt q qt grdt qaa 





. 3 

















v 9< =e sua 


siy< a= 88 sgt soz-TTÍsa SISI š Üw rat qe #YSCST Tat Sldl r 
sís6s sr qhikaq Sao ga sqa; W fsrefaq gt ë sil ga grfasfee _ 


sterea — ` 


fa us far uyo 
sms fam uys<——rmu sqš49 ate W, I II, III SI4<qt 
š arar, qe (afsse) sr< sq src faqaq Cye——us C EPIDIR 


Y amr 1 smzzrç W érs fra qaq at gë q % fraes % s 
ZT T tS T STT l s lš #| <rt ar (pollen chamber) 
sa l ss jr qwan q ws zg ss sq Š Rraat sig- 
str wa maq Él | 

<q s< faqaq—Ttn ss gar ZT<r 9 st g 1 S sušsgT< T€ 
firs ë sfr< sragzr< ar<r =trfaq sor 8 aqa qt ŠI SFU soq qeqr 
Š ST T< qr at Ñ sf Fa ste l Të TmISUGET US gz sita 
T< #fespr $ =q 8 Sq gI É s TSS 8 Tq qd el sreg Y 
<t qf u= SITTI *T =I <d É 3sY< T WS 3 STSIT srasiquT 
sf ë ; Sar qg saUm qI TLS sit QHYr6er SY mifsauqi— 
qz ifsa arz #fa sifsrst q (arar gr i sza qhfrar g=erë s< 
sq Tfsraq SY q gz 3 sTar< % qgqanf T< qamasi (qm-sursqi) 3 Frarfsra 
EU 1 < qÍfesT st AT T< wzdr É s< gas fia gl ire 1 * 
stzarfr q maa st 8 sres+q a qaw az aT 8 afra gram 1 wa 
sar< Rq qzq4 ZYW Š1 ; . : 


— Ia M. . 












sma fmua— 


Wm aN a sl .a 
muhu Qqail 
š IT q Fa 
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%9 





kurs2:1 i xto 


sa—fiista $ Tera siz qhe a ste q qf w<dt ë sz starzz 
Sd: dh š qFz sçar ë q9Fegrq drq q Sre mG ww srce št 






SS met sñfurer 


¿ex EE 
* 


fr ue faz wv< fr uso 
sms fm wv¿—c ue we m eq drum (rt qc 
Wamq6) fan weq—Tmafse (ge wn) 1 fsruswo—8t gt at 


dy EY É SY ane (Weq) # afafza <vg9 8 sY< g£ aTrqur 


gre fer gar Ñ 1 sie 3 sGw< TY srat W H3Yg4 Sé <ger 
É st wat gr<r ssrom % ama sqqur S sar ar ë t 


k: 
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qne. 
Qfšsrqteqeq (ANGIOSPERMS) 
a SWEET Š 


Tr % frame sie qafqat 


(PRINCIPLES AND SYSTEMS OF 
CLASSIFICATION) 


sqüsa weqfa-uaGc wt <dqhaça fqgrc (Systematic Botany 
or Taxonomy)—s qi š <q&< (description), s(fwsr 
(identiñcation) s< Traer sgr sq $ weamq; SIFGr(Lentra 
sees (morphological characteristics) $ wq (resem- 
blances) <qr frgaral @ srrgr<e fafaw qagl 8 Gqdfeim<em =Y sat 
G< Él smt gs Qfsqieq£q qar ssqaç ger qradl s wz=dq 


É që #qqht fear qar ë 6 qaqaooe W wfs ef (feársrqdt: 


$u%,ooo Sç Gsdrsq sl Yo,coo) gq SY sqa q* wsrq gl q Z€ s< 
sq #q3* gsm Gr s4Ñgmq s< sfassq Gs<ár qq Š 1 wq: dia 
seqe gt Tal ë, afes š fafas wq * s Ç syz S4 mt sma 
Sq Sra q quq qé Š sq qa fe 9 gə mmaz qzft š sraftqaq + 
mç sq tl sfes q4eafq fasrq #r sšsq qtql mt waq, qTriayeq, 
s< sflaqnr gg fafq W <+ ë fe ari frq q<zq<r (ancestry) 
% š+ sma (descent) #% #sq $ S+ Š sqqqi @t w<=aar sra fisur 
s TI saco sr sqfssq osa qYqi @t GW =ç # safe m<ar ë 
fq W S+ % q<sq<, qfq< sY< sraa< qeq W afres<, sr frsa< 
s< wqq meql eq W qz W fare wr W fas % SsTmq 


*( gH #%8 srqrq fe s 1 qYdt 8 qqqq whbnço S+ S sie 


Sqqhil, $š sr (cereals), qqsrr qà (medicinal plants), 
waqa q1q, Rrsgq (Wa-qanm dqYq) srfz qz, qr ws q CsTaTeq=s 
ari, #3 wrel qr st (shrubs) s< srëera (climbers), #rfš 
T< srafça qi q sqheçq sqW GY< sia Ç aqif sh qà 
g s é dç dsy Q sr ss se S q Q, Y nm 
sufaq <t qI sqa wdimer Y araq qzfs Sr šShfr <t 


| 
| 
| 
! 





yk te 


(UNITS 0 


ña (Specles] = 
(aa) sm lu 
— Oi Ql 0 
= (derived) t 
fs qa š qH % arl 
Y m e t Bima Q 
g ñq 8 Gq T 
sq š 3 wq gs 
s Y SqW aRU + 
BRC Q 418 s 
am š qar Rh gç 
Tq 84 q 

q agfi, sim, t 
Wq sç qY š! 

a s8Ñ Š 08 sÑ 
SQ q Q mi 
Ra quy šh 
G qWasms ` 

Ra qráq [Ge 
slš amalan 
Quqkuna 


wtiwzçr 3: faara src qzfal 223 


sl ++ arf qaw sr ór 8rra + w afer saraqrFer sqta-fi %: fq 
siqa a sf sfrar e sac <Š 1 


mau #r gsrgat 
(UNITS OF CLASSIFICATION) 

*fsa (Specics)—T4rërq wz W gre sfqqra saf Praqi 
(qYqf) *T ma sira ë sha zat W qTq: *regT aTqsqr afc seri 
— sf s< ssirq sYdi qYi Suaraftra qrrq <q qi fra mr rin W 
=m (derived) w=rí st gt s< % feq qz< (pea) =Y 
fis a % qhi $; arerç, qt ww at rÜ mt go r ew W 
% qz zqt w fafrm úY sy @ freq grqret gç, qfaqt, qeqt, wast 


` s< didi qY gear q Ñ wr qgat W sesi arm mz G< Š 


we qt q sqar qBrr qr gir Š f uq mzç % qq ms Q 
ST W ge ari sr 89 Ql XS NTsTÇ Sq Z< $ qhi m# efrfyz 
Tan wz qi sát mrre gq wqGmz 3 qraq, qq qhrs 3 qrG, qq 
*rm % qrzaq Fafurq sç eqçz efrsfrq sd Š W 

Tzt-zar saqra aq wf <= fahrmarsgl % wrçr etzirs % saa 
SY9 argfi, #ararç, <, sz sz Ta segera W zu sq q fafsmar 
Wafa s< qsy ç GW qaq feci (varicticss) Fina saa 
w meo É us sdrdta 3 us wr wfs feet gt qar ë qr fara- 
wš ét q WV gsdYt ü STTÇ EH qT9TÇT nzz, QTq, Tq wtf sY 
fa[aq Pest q ir š, Pieza fisgzq gzardt qá ghirt *% fra =trsrq ü qaq 
q <xgsr g, sq mə efrsfra GY dr qfsadf (revert) gr #r sqa <eadr š 

siptg mr dq (Genus)—frT8 efrsfrsr r qg ë st qe qr sasa 
si % srrs([çsra asti í q<erz fsrpz qr cart szmacmq qez, 
qe siYçsreqms eqisfra š =l Fr % rqa qf mars, 5 qraq qt spf, 
attpfi, arar< slr< dr % qc sfz ur qati fam ahir frsqg qrat 
=Trsftq tT g qqifs # srasfrq srl, srqTq gcqmm, qeq, @ə ste dz t 
q<ereqmq <qi8) srqaqaez,qhrTe,aç sqsfrç wr É $rFrq $ saq 
= ë sYç sz %rçta (Ficus) Š à 

=a qz (Nomecnclaturc)—fsdt qrzq $ +m * zt q Qe 
š: qüëər stag frifqa s<ar é stç Gre efir sebr mç w 
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qia 2 (zT Tt8 aT < TZfs, srq1Sq q KU; C CAIKTISEISINTESIKI qaBp: 
(binomial nomenclature) ggər Š1 Wagga; af q s 
w=fza enr qt 8Y< 0936 So q Prqzem W srqIfSe “dl SSES INE 
sf sq + WsF88: fafsqa feat s<w% q<ë qex *[ qrrq NVTSSHT 


që 


`šztçaa (Pisum satiuum) ; wt t #r<rsst Wergar (Oryza satüza);; 


ar sr qidra<r šfg=r (Mangifera mdica); =G G€ Wrisws 
#rfaa (Ficus bengalensis); iqə #r wrs=q fesfaqtar (Ficus 
religiosa) sç s#át< r Arq mrs=g8 zsfrter (Ficus glomerata) qsT 
Él #*qraes* gs se < gq qaq ¿ Fg w qa ua #r sas TFfifra 
(Gossypium) š sq <a ë Faqe t 929 qr srísp edrsfrsr gar ë KISSASI 
aY =á @4Gr qrárfazga gfesz (G. indicum), saf TT WEST @T 
srqzr sqa qdtfaxa gq fuaq (G. herbaceum), acara qe Kisukp si 
qsqa (G. barbadense) ,s88 =Y. fz saqra qtsifraa šfsmr (G.cernu- 
um), T #qTq—amra GT si qr<g £ Keurzi gt TŠ ë +TrStfaaa fg<- 
se (G. lirsutum), sta V ara ms qt <srarres qa saa Fest edrsfrsr 


#r afra Far gw =t T 5 qfqca eq 8 =dfafisr % qI $ a< fT srrer 


ë, š% dfrdi<r gfzear fe i (sgtwz fe <ssrare fefaaa g frdar <s 
š, fa + wš maq ww dig GY afya fem)! 

#= (TFamily)—s% sf #r g qq ë sil s+ =Y Srar< s< 
ST, Tg: qsdrq aflqi @T qr<erfçs gtz qz eq sq Were dFdr- 
fqaa, (Gfsesar, q84ifsmar, arssr, gaafeeta srfz sfrst q gs #ə<r qTfsd 
STTq, stqarq2, <eqsr T smr(4q qoqas fas, gssderr (aar<, u= =lsót 
q<Fí5tsr, saradf s<rq=ar8 efe qt g <s fed sq sqdaq siqq us 
g W gr qq <a Z s< < ë arə%r ( Malugaceae) 1 


PQ t uafqat 
(SYSTEMS OF CLASSIFICATION) 

sfiz<6 t SY qzfsqt g —sfam s< nrsfesi 

sf qgfq (Artificial System)—sfxz zf ü us wr srfsa 
š Ër gG su vqss safqs s< feq 8 š s< WW wa w 
SFTar< qis qTqal T =afceqs < (eq s ¿, Fasg freme fafas qa. 
st mraq: st sag 8 <a f sS Z sdi smo fsla saru gs S$ sqfeas xT 
sfd QE Taqa 28 qC8 dtsqi = qm fifsasq s< W qes 


` SUASA Tunapkar a 





q š 


LES + 
qammi sr 
P ELULESK Ña as 
Ə qasa gl al qü! 
fr zt ü Raza; gIH 
SUR SULUN 
am 08 B s sq qa 
yata q qm. 
qq a @T edi 484 ' 
js af [t9398 $ 
mist; a a 3 1 
qqisra(ea Taqi 4 
q qaseq aq. 
qaq: “ht qali” s 
qü 1 alaq š sa N ° 
š Si00a s g: oq. 
Qqš1 usÑsQ qa Ti 
Ens (monoecious) 
Ñu am q qen uz 
Rataqlarqua 
qhana 
SqEeliriarqsn h 
sf wÑ (Kan 
AL sia 8: 
WI trwwe qqq. 
wa Samna Tq 
WqqU s Wiz Tm Ni 
WiqE[səs PEI fq 
Wu Tat qz 
qI KITU ¿e 
_: sim mB[ 
Es] IPE 
št š] sm. 





"pata 89 ` maa V ue 





wiz *% fuzra sz qati vt 


šrfí £ frzy gu mrgfire shaq qh maia Tl ar s qa k fattq qhit 
# fqan Ear Ë 1 wa marc ca qt deo tn W nagi q saqeq k fa 
3 s wr (Tt É, fq 4 kas amia %; afuera frazadl zrat a gat t 
tŠ sTzq* sqT=Tq 4Zi <a t zq mTrT< zT wife qz = zr zç š 
fis w zat w fra: qisq <q ars qY wsrt mTTšYpa YT S: zara r< 
fira. qaa gr or Š 1 aqrnq, sq amaya rfi qalrazr z? 
#=rw #t ë fa <= mifa qz [3 st maret arc #% srŠ arrz=ft fst af%a0£ 
3: Et fraft arsrra did #T +a ara saat ë qr Z4% saqi $ sq qzfa zrer Fssy 
sma 8 Y sgr sg s< s sdf é 1 
fafirmt qafa (toq8 $o )—Tqt ger zfqa qafa xz É st fef:rr 
Zt7r (sf é siç qat % gtz toa Šo í qatfra g£ dt fefra R 
qil er aqteeer srq3fzqi, 41 Taare sç gefr arc %; gwrdl % sana frar 
wt Qd % fad gat mr sr š sara fafirqa st qz zÍrq qafr 
#TTrqr<em. “fer qzfa” Tres er ga qzta *% squre qq mas, q 
wt 8 fnrfaa š fga t 93 mt S@ATrepima $ Z s< ç qq aztqan *: 
š i ñaqa wr qr fqwrora ma Tas sç fad qefi q44 sai 3 fear 
Tal wsfeq( qet q+t qh q+. gz zfez # fawifaaq fe aq q fw 8 
mura: (monoccious) š qr fzeqT (dioccious)) w * sr 
firma qar gi qEqr T< sr (Feq qr, faleair qrq tar qh ga # sTqr< 
fuatfme q fe sa 8qtaceir kaz k (qat ar aqqm6 di scq(qqr< 
wr fe qtarce cqa t apaqsi 6 qTardi dr TF, sa fr sat s< 
aiqa: sit *<i qt arar fa3qa % aza swt dt 1 
sr zt (Natural System)—Trrfar qaft 9 Óq wzr4- 

qq zum frarenira gt ë sz qh qat #=afr git k: #q3are mitra 
mRrE)1 xm msrc rq3 arm src fafamar—sfarina T sara 
wai srx8r<e td maraq Q 1 q9 qq8l T msfizz trg q qa: 
¿arc t< gasrz mái $ gm ma an faarfsa a< sqfrafsa fq TY Š 
s a fs zam fort Tšgr Tg sar syz zÉ shrira i n amfrr 
=qfsc gt qazfrqr ntgfas š sç % saq qalaqi 21 st eq * seres 
faratfat are kd ë FF ta src qY marst % faza qa qç sa rfca fatua 
qY 2 eq Tai qTF[8e xq sc qadr ç farm zr ñ zT $ Ter h 
sfue ipy geqi q wT3 farm 8464 Tt qt faqe gat gra wr 
£ yc <aQ src Ff qzfrdt zt stfa sara qti GT rgqra t #qraar 
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aaa sssea a Esas Su aaa w8Ssa2a. 
É, 1! V. 
t ; sisa Š 
_ 5. vaqa malt naa | wm. 
sss IIT OFSSSSSSSIMKSNSSIUKISQS SA EER! sas. 
__ s. sfzsiq mamat 9 qw r qt qmeq. q mi (properties) Q š ao 2 
e Utu. ). š: ar fa fars qeq š 1 : ,. ini Š an. 
S... m=fus q2fs % sq8r< qtaq sma Q Rrarqi q nnfaq é sat O “a 
y zt _ ° — ss SSSs : q ama [Vin6, 
2 Cus ai s fen (cryptogams) 3 q8q8Fq qS s< qfiqaq8 (phanero 1 a —_ 
( o. ss. gams) sr ger df 1 Yes 4: 81 sqfqarqi (sub-divisions) i 2 É 
z: . _ š frqrfaq Z sata ñasqeagg (gymnosperms) T faqa srsir | fat ë: I 
I . : .. : qq (ëm wn s) s< Gfsseheqe8 (angiosperms) T sq qátsir I . (t) id (Pat 
ei . rl qqa QFsnieqer qa: St sf at geri (classes) Z fawrfaq 8 sata | ü! . 
faaqh sr srssmemsaqq sfi< qaña r ass Qa O | Ü) Rss (9, 
.. g: s< qrq6i (orders) # fararfse á 1 Tat Sl s, g sis s s< | di] ñq g šK G < 
— =P š Frarfsa Z s< =sh-asft sdtebrq sssi (varieties) f fararfsq ë! 
y: a : _ gre) afz af s=ar 8 meqadt sfui (categories) #t #Tsers8r (š) #fagta (Gl 
1 Sw Š q sç (sub) sss fafucz w=qi 4 she fz amr É ! |, Qata (g 
Z Sq siz Em< s qat (t¿sa—-¿q Šo)—ar Q qY nm | mü su q 
(. qes safes Š që Saa siç g8q ñ Š 1 sa Sasi a anmre has | mmhqhda n 
At O GT dFr sqa 34 faza sac fasfaa Ç 1 1 NË 
° Chaos (2) weas at qSlqšst (Polypetalae) —#Trerae ts (calyx) 
US F == 5= (corolla) *it ñ amna 9 i; as neha | Pn as 
a 5 O g< árz sfise< srar<ua: far ga g 1 qS=< gra: afafsaq gà Š I s atq (Sab 
¿8 s< =fisa< qas-sq=dr (apocarpous) sr z#8t=dr (syncarpous) ` si (Class) 
| SR Š swsi š ss qas araaër araqsqs (polysepalous sai (Sub. 
i ' calyx) % sas-ararast araraəqsr (gamosepalous calyx) #= #Y< I 3 (Series) 
. q *eç ë sfsfçsq sizar % fafssq saqt q s< sTfsraqr (hypogyny) | sišc (Order; 
z: "b: x ' N: usus (perigyny) % #=#<wër (epigyny) #* wafa sala š% (Family' 
— sa 1 NNN | o [Gn 
S aisÜ 1 .) qq qr qqiqësi (Gamopetalae)—sre gs s< =sqsr : sis [S> 
+ I Siqi fasarr; ges qaqas; qasre wara qdarfsfsaq sç zs=əm : " Š 
is : (epipetalous), ##tšz< qrarewms: šY ar wl sus, zt ar, C N 80. 
. : sis: sqiaqf (imf'verior) wt ss (superior) T@ë sq=f I qm 9 
i mi<rerqarar (Corolliflorae) *t #=e=rsr ë I SSWUBT21 


(š) w qfças qst (Monochlamydeae )—vrss sq; qt šT lima ü 


: ` : U dona). ` 
areas Ts qr q6qsr sTq<qTq9q, qt sfi-aoft Siqi gt araq safar; eq ` s. 
Wg: 


a. ase 


- Taca x= 





mites %; Bcgr=r sç qafiaat xa 


qrqr<errqr rrt t < # zrqr<erq; % q> zesixee gYPt É st ZO SY 
Trail t: sert Ti aP Sam src gee zTr<r zz wq sr ifa T 
famfzsr ë 1 

šq sç ETÇ X sGrre wadrsmir sr qfrqt s frafxer Š ( 
sz W ars=q (Vines) T g % af mz<wa< müitrçet mep( frar 
i 2 Šm6 % wa mrt Cr wm s fr wq 
ff ë: 

(t) w*zrñaqe (Petaloideae)——tfez=z=+= marceqr era gra 
ë, 

' (q) sñfzsfaqstQ( (Spadiciflorac)—Trrer cr sqa (spa- 
dix) Bar £ #Y< mz qr aftre qaqa (spathc) W m+ ëra 
ë! 

(3) mfamayQ (Glumiflorae)—g faqq Fri S qasqa 
gar É Faz aq finrr (glumes) Z$ ë 1 

sss mifa ar tsa 3: srpnre wyË st qhqr sir firs 
zgqrr s feq Prrfra Crar qt Gqar ë! it *qra st gm sqrgqt 
ST Él 


Frara (Division) “š qarshi 
sq firma (Sub-division) Pi Gfrsarerq 
w (Class) z fzáyTmir 
saq (Sub-class) m; Teri 
sir (Series) P rara 
siš< (Order) s Trr=trfra 
më (Family) sa Trst 
sm (Genus) y; sTi=ffraa 
zr: (Spccics) š& xfrrz 
qt wt mrrezcm Gg set src eqrdre Hm * zre sç sq 9 
<sArErÇ wí PT q s< šYdT É) xq WFE qY wq qriifrqs 
xf faz É | 


frdramir sie wqrérrr (Dicotylcdons and Míonocoty- 
ledons)—faiterq Fran s S $ qil 8 fars fas gee 
arqfez ë : ` 


spa, 


FT 


—— a =Í =a. - Y 


A a—— 





* 


— - 





SR quueuu a5 
Manu iy: 








sR2S6S350 
mana hih 


vqV 


(?) Wm 
(q) q% 


(š) Faxrfazaa 


(v) wq 


(w) arfg#t4es sqa N Tan (collateral) 


(s) qf qf 


sr we 


fedtaqdt 
gÑ <l dlsrI4 
sf (tap root) 


srifar8 (reliculate) 
qm qr Tsrq4t 
(pentamerous) 


qar s@ (open), Z% 
wq f sTafz4aq, Z64844 
(wedec-shaped) #Y% 


sem Ei É; TZ W 


frsws (radial), “98 
qZ% Grqrza; 9—%1 
= Yz Tg Stil T 
Zut É! 


uadratq t 
wš tm JUTT 
qeq Yaar e, 
(ñbrous root) 
sma (parallcl) 
wr (trimerous) 


=i W sma qat STTS 


(closed), f< 
(scattercd), s(grrr< 
(oval) s% Tgsgmr6; q 
T frsgs, wr qg GC 
<q; STgIECB1 


8, 


srTqfeas (me sura qh 


r> 
PIESIKS E 


qeq fa (Floral Diagram)—Teq $ qi 2 saq, sz mtmen 
s<, zara, % q g8t 8 sh sd <qš Ç (Wsq ws fur) w 


fs uwq 


far gre Frefrq fent st qwar š fst qeq faz sz% ë 


fa uaa—qasfudri 


fa uua 
aq fs (sia Ware 2), fs wuaq—4fafastasti 
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Q ass: 


fq su s— Tt 1 


ge 


fas qsq #r fa ghar e 1 fa W sraz=ís aruram fas Star ë; 
<s ara ds S siqaq qta ë 1 uq Ter Ñ gar qr W:z T feqa 
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s 
62 
D 


mffrçet k: faza s< wafwsat LrYi 


Fr i fafawm arqil s mzeqi +r afzarq (adhcesion) #Y< #=r 
(cohesion) #r%rz zt S trí zre siqa z< 8 zz: rz frt 
ST sf ë, 8 sargeqri fs st mar sr É fir = < tro 
ë fr ñ q qp qz T sita É sz qr6t ga smnq Ë (r sz sqər 
Fç st q ss (mother axis) (r 4=r +a) #Y feafrr firefra =ort 
É st gor qr<m qar 1 m qe % qr [es grrr É sz zr TC syr 
#r=ezas qeq +T qis qas sme (posterior side) *zəTar £ rat zx 
Y Z< t %2TCT qr sq qr9šŠ [anterior side) =zərar ë) frsdr <= 
r sg $ Zara q Tr 3 Fei t firgfra FF2 aT ana É 1 
Wet g# (Floral Formula)—f#=fr qe $ fsfm sraš ss 
eq, afuar syç wm=r wa gt zre fr=f Ori sc mry š 
fir qeq r (floral formula) zz £ 1 qe st $ K araze Ça 
#% fe; C <=qa 6 fq ; P qfcamqa % Prà; A qia 5 fzq, G aTahr 
#% feq friferë ( K, CG, P, A, s< G werü *r sama TGlqr> s 
< sal * ari qr shar satqq set ÇA frir ar8i sT ser 
s wt miee 9 Tdrqq T< qqz rat ar Š s< safar Q 
sf aral #Y sr qç wg were s< mía frar ar É 
STqFT T aTSmrq st ftafg G suç w mç W sm< wr ári me 
*qT ds m< wahr QY arf É 1 qfr m*raqq qeq Q dr trr 
<t + dri qh srÍgà sar sfz qz WTurqdf gt dt tat g+ T sTa 
ft stfzqi qw msc fear qeq % mq qr mr nmrer =T q ger 
m zrzr Frefrr gre et Fest me W qeç gw Ar mr qr srfqr 
firs mzrx frzfra št man ë : 
we (Cruciferae) 
wr (Alaloaceae) 
qfafuzsiasft (Papilionaceae) — K¿C,A....G., 
sis38r (Solanaceae) — KC. A.G, 
fefeasy (Liliaceae) — Pos, A, G 


— K, G, A,.. S, 
— Ka G, 4) G.,=, 


qw Gfzdtert qh * wq w Rawa swt (Featurcs used to 
describe an Angiospermic Plant) 
far =a (Habitat): qhT #Y mrirÜrg frame qf 
we (Habit) “Tr [ss*f, wrfr, s<zü£r (decumbent), zT 








Cegmscse sz r a 

“Ze sya p=se - rs, 

AES S SSa aya ES 28S a esa ase 
FSBSESUN 


——— ——— — s... 7. .. 





asp usasaGap rh ap 
XI ORA u WO a ¿ÚS 





vY 
RUS 


krv; 
LL... 


vo8< qeq wa 


(diffuse), sdf, z8# (twining) Tt CAKSTA] (climbing), sq [st, 
fz= (straggling), eë ar ar<ar] qr qt at zq q #8 st (rata t 

ws (Root): ## #Y mf ; QS Tm =i I 

=á (Stem) : sq mr s6r<-mraa qr Ts, #q=+0EFT< T[ mofn; 
QY nt Ë6ar; s(firmre ar gi; afaz (smart) sC #F8U S%=T, 
rat, qe xr atl; =< AT mf, fz mtrs ell 

qd (Leaf) :Faz—usiaf<eq m faq a (arəmifaq; superposcd) 
src (decussatc) sr sraá=r (whorled) ; #qqt qt STT ; 
sq dr mafa, afz faza gY; ez at dfaaq; sha mt at mf 
#Y< qifi s st; =q sz sr; xiWzrç sr feat; qotqifi qt 
fa<osr ; fa<r fazrr ; 8 ; Gr; sh q*8l 

ueq (Inflorcscencc): wer%w gt m=q (zira qt qq) 1 

ueq (Flower): w#8 st aza ; got qt gat ; Canfiafi qr Bat ; 
(afqa, me war ar arfsafa ; srdtsuz, qfcarr nr szs4 ; Frqatorq 
qr sf; Tai arz Brafraqaqt qt mef, fz faena gl, qr mt 
*q ; S# TT <q s< S(FGTZ 1 

sme (Calyx) : w$ srzër qr msg urumi 4rgrmes qt 
(qz r saq; se<rq q sr; qcqas (qapa; #q, srarz a< <a 1 

wsqa— (Corolla) q+T#zšt qt qas; mi sy< fq q sfeqr; 
s= Tt #qYq8f, qoqzefssarr; =q, #rprz, <q s< qa, ge at YŠ 
felqari (sr arqzeqs sY< <eqs Ñ sf Far + Zt St == # fəaq 
qfçasqsr qez maq <a ea; qg sruaera qt <əra, qmpash qç 
waaqfcesr Zl sat ë 1 

gá (Androcecium): Weg +Y ssar——fafsa (zw 3 wn) sr 
after (z Y qf); ser qt aqa (gmt); werq qY mafir—ma 
sən, fgserq, Test, sqq<rr ; sfirgnr aY aFa——_aesa ar TsTiT 
ar tš fqsTu =ç ; qa f qg gi (qr qaqa Fri) % mrrzafea Š xr =a 
%faqQ8ši T3šmçY=rararareq rq; Pafircz qr sfçerer; saa 
qt qq814a; Saç QY feafa-—wysrq, qf<sra zt Z24827; <rt YS TT 
qis s< sg = w6z; q<nr ta ftrasz Tt qifaqi qt Sqiq, fz gi, 

sai (Gynoccium) w = #w< (Pistil) —=f a< # sam, 
qsqrsq qar qasarraq, a[sasr st mpfq—rál ar gW, sfsaqm—mas 
fz mt mTáraq; sar ssqr sYç waf) froáy m urmara; ataq 
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ISIS 





frdtarl %: ge afer x= vao 


sà sr süt; qrfeqi wr fuawgt ar eat @tegi ar frzül at 
#eqr ; sr<ra=ara at gra; mala % mas faqc< qr Gtgt 8 rarest 
wt sit s< =I . 

w= (Fruit) : = *t març (mz at sta) t 

sa (Seeds): 6% # árff añ sgt; = s< srrrz, =sgfirdr ut 
sü=mfrá, Wesqfaq sr mga afe frsara gt) 


sa z 


fra š gë aRq so 
(SELECTED FAMILIES OF DICOTYLEDONS) 
ws m QR t—“—rrpydt (Ranunculaceae; (Qo e(trira— 
wara t two z(Ftirg) 
=greq—r zr sqa qr at sà stq, #rqreeraar q+ dor 
< waq) qta qes at qaze (simple) zr aqq8a ar qz (com- 
pound), gsrraf<a qr free fa Qa, ' z 


wë (radical) r< sazsáfrq_ (cau- — .. 


line), #rareaaqr gra srrar< sq espa. 

(sheathing base)! We qe- 4 ka zx. 

waíefta raga i qeq aferzieg: š z, sx 

. ff (qam) wiray Qw qa b 
(zygomorphic) %%@ TfadYy ar 


L Li g ,* 
AN 2, 
srËeç 9; felt s< nia; r * 
qeq qeq Zrifsa qeq T< qr8- s 3 2 
fera: aitə ar amat (whorl) #! 


wara qda-—argrae 3 S eo UTQTÇY[- — 
aq w, sərt, nfr-Talt Te <drT1 fs uwe—aaqdr aT 
<a za— qr #firr, ser, srlt- quq fam 


st srTqfesa, gra; mg ahg qaq, ; 
zarar (imbricate); tfezetsr Tr (sa ara qar rz zeqa 


#=r<ñtq = Ei) sgr s< zara 1 qrit—qta< mica, sgr, qz 
wxc mq smht—=tt=c arqr<a: sgr, qrit-arit se 
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== ses 


xa 
(diffuse), ff, ss#t (twining) zt arəér (climbing), sq [s=#, 


fee (straggling), s=ët ar arge] aT q8t at saqeq q SY areq faqiqar b | 


q (Root): q# st qgfq ; tš fasq <q . 
zá (Stem): = Gr Tr<-srras sr ss rz, q#=Ttr< zr tf; 


<tiar< at fear ; sf at qt; qfrç (shgər) sr #rtç; w 


sr, sel qr gr; =qre< #t xəfq, qfa sisal, 

qq (Leaf) :fqsar—staf<a qr faqaq (aar=sərfsa; superposed) 
sr qqss (decussate) sr sra#š=eq (whorled) ; st #T sTTq=f[ ; 
sqa a wa[g, afz fas gt; g< qt qaqaq; qasaq qo aT maf 


sç qaa s ser ; =ç Ssf< sr8r<; <a ar fssgar; waq ae 


fs<esr; fsrzr fazarg ; qg ; snrg; s< qq 

geqmu (Inflorescence): goq=s #r qeq (saram aY sr) 

geq (Flower) : s= qr s8=g ; qut Ta; Wafediar fetes; 
fsafiq, w ar qr afirafaq ; salsa, afer wr sees ; fisrqaa 
sr sr; faqai a< frqfserai aY maf, wf fueran gt; qeq st 
=; S€ t < sY< sTer<i 

sr gasqa (Calyx) : tw srerast wt maq araraér, areras wt 
Fresa ger; sara qr srqYadl; goqas fasarg; eq, srəre s< < 

#sqs—(Corolla) qaw qr Tas; <= siz figs qY sisar; 
Swa qr staf, qsqqafssara; =ç, srare, <q s< sis, q qt GY 
fGqdqati (sr araqeqs a< <eqsr W af fusat + gY qY sq 3% fq 
qf<a=qsr sts Waw G< sifg8; s€ qTurqerw qt gərw, asad aT 
maq fçasr gt wast Š ' 

gá (Androecium): cš%=ë s Serr—_—fifsqq (qg % mu) sr 
saffa (<= % afrm); src qr 44% (Səs); dənr Sr maf 
rr, fesənr, =gsar, qq<r ; safar aY s9[q——<SƏs at qsTqhr 
qr #TŠ fqsTa =ç ; zz fs qz zəl (mr <sqsr fqesi) 9 w srsafta ë ar sa 
Wfaqqašgi GSwçaY wrrraqrarz s=zarš; fafasz qr sera; freyi 
8 s3dfd=a; qaarc at feaft——_ardtsa, qfcara qt gesew ; W<FT SS T 
WET sft< S# = e62=; q<nr sar frags; st qf aT sqir, af ai) - 

wi (Gynoecium) wr = S%w< (Pistill)—= ša g sen, 
TS aT Takssrssq, alia SY qafaq—sYy mt SIT, qfqarq—usas 
fqasta zt mraz; Sat Wet s< nafs) Essay STW=ƏRTT; STTS 


e 





ña 31 ETI 
g [Fruit] : 68 T x 
ë (Seeds): 96% 
s=, ss fir g z, 


x. 
814" 
= CTED FAM 





=< =—- 
— 
*— = a. ": "ua 
kawa 3 a 
*wPss. 
— — 
`, 2 
— 





1 a IU Ei 


== ws 


frdrit 3: po. afer w= L22 


wO ar rad; qifsqt sr Fregi qY der; shiei qr zr ar 
Weqr; sr<qzam s szfa; Taka k më Fac m Pictt 8 draai 
, T zsfgqT s< =I . 

= (Fruít) : qes r rere (== sr srra) 

sta (Sccds): %> r° fr #Y Gq=qr; wT < grrre, Q=rfrát qr 
#r@seqfq iY, Geeq fir sr mafir qFz Fran GY 


sua 4 
fasti % z aftq zë 


(SELECTED FAMILIES OF DICOTYLEDONS) 
ma wt Gfrsr g—+Trpyft (Ranunculaceae; %q6o gfrrfra— 
wreraq T t8o efrirz) À 
zzreq—q qt stat sr ar arerár sq, Gmrqressar qa dre 
< m+ qfezi qç qr qas (simple) qr #q+8 zt sgze (com- 
pound), uzraf<s mq frçes (aq Qa, ` . 
së (radical) #Y<ç zase (cau- 
line), #rqremsar oršárq sraqr< qa ega 
(sheathing base)! Wema qa- Á a `. 
woe qragaedir ( qeq aqfaa, °, ;$ 
. Frafaa (4gqra) oS851 b 
zygomorphic) %% fría m +“ 
s: = Fr #y< srirara, NSG5274 
(tq qze ¿Ydfse T< qte- ” m 
Syn: qf a Swil (hos) m — 
wurgrzs qar—qTarse 3 tr co grqre- 
2 u, 3rər4, Tnft-Tit spTqre Ki | few awe—tanganit aT 
ges z8— T WÑ, sor, qráy- qe fa) 
wt ataq fare, gra: mares sq mq, 
qfinrgrár (imbricate); wferzqs qt (s< argrzs qa šYrc zmqa 
araña + EÍ) ser siç qora 1 qqq—Taqt qgrerr, s=, sz 
wrqrewmsar (Fr, wmim-—sffkq<ç rarest aqgreme, ái ser 


— 2uaasass au aap 
_— ——. 





. — 1 


s. e : “".. . 
—— 





xa uqi aq Tà u) 6" 
1. ; sm (š 3 o), 2824 (Tan az), arar<a: a(qe, sms W Os S : alti w s: ..: 
s 2SyY TGT (< x 8 a" sua I SX z qç sŠ ` ama r 74 Š 
n = a drams; mis ar arzaər (Nigella) 8 sffsa< kas ` P Pin sa Š: 
` W ; Sma ws gaáql (achenes) 4r aaafaqi (follicle) #( së x ' .: .. 
i Y: i: (etaerio); Gra g) T< (berry) Wr =mfesr (cap À 1: f : . ¿qa 2484: 
L Q=fafii qeq ga (Floral formula) K, C, AG ..1 . I. 
. szrz=m—q qa—srr qr a(afaqr (Aconitum Jerox)—- : Tu. xx 
s. 3q#m (medicinal) sf faqtga qəsrəras qaq Ti 69 28 Wai I . 
; Í: _: (Nigella satisa)——#fta ma % =q W waq sq sq ú; sitqrerdr . 
+; (ornamental) —fsfadt ar grnzq< (Delphinium) —w8 sfZ=T 
x. =í qq; ufmifq (Anemome)—Q% WI s IS qtqt fsa 
9 +T sm fafezn W fq sf ga Z g; s#mfes (Clematis) ' ° 
yg = sas; salqa (Ranunculus) , saf 1 ' : 1 
21, , I s= gs ut fish % 58 sa araq dhd—aigeq (%əə #dtaffsr; 


n. 


. 
`? 
— 


Üm wa—ats 





qq sql 
w [alse septum) ` 
. WGT 
: q6—wms (slinr 
. Ñealbuminousyi 
Y8-—sqqhi : 
Ini), t [B. Jun 
x - = z YG] `, 
;i <aqg9ffl fas wuw—aftar ( Ranunculus seeleratus) 1 *, qYa N. m (p. , 
r `. `. =< tus > 
ip t sqr< sTq qfeqi t< sši qfeq ; @, Ya *r( šq wWrq qsqaq l. x aN 
.: sq; q, Gw qoq; W, got w4Zs4 =#ç Š ##t( EST; Z, g aTGg%; a ars 
. x. . x, gS; Z, C T<; ST, Cn Sr Sar sr< q, 4 wë (Cm) 1 ' t(ttbraba). , 
Ua sas aa 
` Í 


wees staeefie — ' asa phasaua r Sas 
frdtsqsr @ ge afta ws va< 


ç Wreraq Ñ two), Z4rZe[4 w=qaqr qr Griram =tstza (Ranun- 
alus seeleraluy) ngre q£ qqr ssz g£ q< gz gteu Z; 
Tre Qaqrdur sI st T gum gur Z s< sumar (hetero- 
phylly) zaËTç ser š; Crrz qr gt qreqfzac (Naratelia)— 
Ts gre sq; werfxi 

## qt last q—6%8rhQ (Cruciferae; 9%,eoo =iriq—sra š 

tov efirirz) 1 

g£zg+—mri qf qa qr s< sídigq, e sç Carrsfcat 

qeq Uraeje qr wiqi qeq Frafaa are rafevcarrre (cruci- 
Íorm), fz sYxz q (com- —- 

plete), siraq, aras qa— 

° qrgrzZ Q--?, sPZFT qT TE, šY 

sr] q, qeaqa—< <, s(gta, 


i `x w£ sara W, zafeazrtrre, eqtz qz _ 
> SN (limb) #< =< (claw) sar 1i- 
| 9 q gin-—ac s, t anal š, 2 = 
NS amaraái gt2 siz v az=sz (inner) _ 


= (smds—ctradyna- 
mous) wsmqi—irirr (?), 
qaareTt (syncarpous), =s 
sq (superior); T@mt Ww- 
stegt (unilocular), S8fr+ qr 
š == qY (replum) #Trar sz 
qz (false septum ) * à 9 fpereáry (bilocular) g sar ë, 48 
mica š ra: aR stars, Tfi-a93iy was SY gr Er; sreh=ara afya) 
q6—szqg (siliqua ) zt sçzq2ygt (silicula) 1 sia—s=mfsdt 
(exalbuminous) ' qeq qt—K,,, C, A... G...) ` 
sgzrze—qanü qhqd—a= aftç mmn; Ter (Brassca cambes- 
tris), <£ (B. juncza), fear (B. napus), s=rë% z£ (B alba), 
wr << (B. nigra), weqfz; wm wa: mt (Raphanus 
satirur), #r4Y (Brassica oleracea var. ¿apuala), wd 
(B. oleraca war. botrytis), ea (B. rapa), Tri 
(B. caulorapa), eršam (B. rugosa), g#rm_ (garden cress, 


' fs was tf wr 
qeq fan) 
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3° = sme 


Lepidium satioum), Tezfaaa_ shfasfaaa (Nasturtium officinale), 





wS fsquuos—sei (Brassica cambestiris) *t eq 1 m, UR 
qeq (safçamrre); =, qr ew; 4, €%@ wrÍfsa far gat; w, Gsst 
sisa qaa< Talrq s<% gq; =, qr <l qq cftka< mala 
m< gš ; <, seDTq sqs€q sm W fafusecr srca sf< 
#zqer (Veer) Walqa s<Q gü; s< #, gG Gs—seq£rFe 
(fF š st 9f8š) 
safz; shwar: staf ar Ssgtzuz (Iberis), Sqtz& ge ar are 
qeqax (Cheiranthus), secas, 
sq %s % %8 s qam qhq—Teiqq sess (Nasturtium 
¿ndicum), qr<r +< qr qasr Wzrsar (Eruca šatioa), wr 
gszr (Cardamine hirsuta), %šàar qwiqeñfcs (Capsella bursa- 
astoris) 1 : 
gs st Fc a—rwqsr (Malgaceae; ooo cfar š 
2oú <fFra) 1 
sqe1—, sq s< qa l qfqqt qç, wmrafcea s< qrrq 
Tatas qaq (palmately-veined) ; Ssqqa Q, SF%9T “qT9sé 1 
Se fqafaq, fsledi, stara, wa<za; sSšcdt (mucilaginous), 
sqarg<% (cpicalyx) sme fqfasan (Dbracteoles) % w 
s qaq l sTgrs Qa—Ar (wu), qq l <qsis-—a w 
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g x: 


=a [epipetalous) 
gm 8 gl š = (an. 
P Eha21] (unilorula: 
—qWqz u, 443154 
pa); sq = [ 
gw, Waç sms š, 
Qami 88, 3URE4PI asa 
qmi ta T š 18 
Ë; fs sma, sem 
fm sql ws 
ss amu | 
i (Ala) (7117 
Tq q 
KkirbuciiER 
u gmt qt (las, 
qü [ibres) š š 
mllbuinm) siç 3: 
sassa, 
YÑ 98 s qun 
Bila) SEQ G 
Wis8is, dš saq 
H. mutabilis) sÉ: 
Y q [G Tq (1 
. $% Š W an 
Oriifilia) "u 
[Juana bla), _. 
% Ku (Malah, 
C YWam. e 


z 
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sQ sin 


(ub im) T 4 


Wrarmri t: ve afer s= xt 


<s qr qrrq T< wf: q43, qeTr2 fq=qnr zqrrq- (twisted) t 
qüq-Tfn<ç sr: sgpirr, Gurder (monadelphous) ss 
qr +z (T#*qÓq qi) W gar; 
ges (cpipetalous) ; wr qat. 
wrq< T <Í # == (adnate); T<“ 
w gsficr (umilocular) 1: sata 
—ffterÇ u —s, Tfrirnzq (syncar- 
pous); #zraq_ sq (superior), 
qe, map sms q q T s4e 
siasz T, ST£rq=qrT sriafi (axile), 
s| qTatdrq sir + ma St s< sr 
š; aFrgmm_ s=, qaq S wait št 
fsaà entitat 8 @s eres 
mTfrpdr Ssmegrr 1 qor-qw— 
Ke GA() G)!" 

Szrge—qn qlQ—Tq (Gosppium) % W£ Š zTqrrq 
= Tint ra Qi É; #mz wzarÉt qt qzar (Epbisars subdariffu) 
wñ< sar qr fefrerm afra (Thbiscus cannabinus) “<£ 
Ai (Gbres) % sir £; Was qt qript qraqatfera (Dombax 
malabaricum) s< =gY+ wt < ar sfeqrësgrr (Eriodendron) a! 
=a qfeqr a< m s TC? 8 rq qar , Grét (ThebŠpiscus escalentus) 
3 gt wi ws qcrrü * =? 4 sr qr Š, srrqr qr neq 
(Malxza) s w& qfwat sdi % Tra st ë 1 sirarer: fefirerq sy 
s etdi, sir +g ar qzg> (Hibiscus rosa-sinensis), T #rarqq 
(H. mulabilis) #nfz, s< medi (Alihata rosea), Crarae wa: 
r qr req qq (Tfespesta) À 

<ü w % sm qta dhi—afcmü mr met r£farfer (Sida 
-ordifolia), 8 mqm (Hibiscus pitifolius), arge ar aqa 
(Urena lobata), ##t qt gaqfeert sbzra (Abutilon indicum), 
q+ fr (Afalachra capilala), sneg (Jfalrastrum)—_43<4 
<wt4ü st tra qr, snfe 1 

fzor:fy-—Ta sz Gat srfeq Fe àm> (Bombax) šz s%4 trt 1 
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z Wa aq qti Tü 
ai [sub-familis] i 
im qg qa 8 la 
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: Trë3dr1 fs waq—ga 4 qggw (Hübiscus 70sa-sinensis) *r 
I ëj SeqI %, qrgsl qeq; g, eq qqÍe] eq G Faqrfza fear gar Ña. 
Paz: quasi =< sraš s< faqaq wq W q%w< sara W gf gš slswr asr 
s) q£ Š ; T, areas Ts sqaTeras q afgsq ; w, <əqsr wrfsra Fear gar 
a s =, gg #r saqraq = fase ; <, áq qq T< wala sc | 
 . gà ; š, Ws-0ls8l q<GT Gls——qsT s< qqa (safe gW ga); s, 








l ` 
Qs Ssas rr sit qsqa =fr Su< sal w<Y gq; s< g, quz same 1 0 s G 
- "£ # š sad srzra=are safsra w<% zà 1 | feumeak.. 
; K ) j ; Í WW 34qun[n 
wktua8 #s st mf v— mi (Le@guminosac; Qq,oee *fm8Üfsr O 2 D) RasËrñ [Ga 


' —a<a š ww? efFfrid)i ' 

#seq—, stq, =s s< arl 1 qa—si = sdrsfra %, faqaq =< | ILIPAR 
qfifssiia dy (Papilionaceae) %, q 8 fear ein ç (4 fer O amma sea. 
Ya) 1 qfaat—usrafeq, qaqa qasa, gewa: qz s% srrafrar K. wz [ = 
(#merefcçar WfFcfar), *sar< (camels foot tree—Bauhinia). I . ' _ Qa 
t< Ssmüfgmq (Desmodium) Y %ë <qfsr fa S eqe C i sà š 3 
(pulvinus) sq $ st wg Wr gar qmiqr< (leaf base) gar Sas 
ë; Ssqq4 Q, WT8q: sqTgqqT1 waq fzlsdr slr< qw,fazfrq qr afafaa ar : 
us tq (zygomorphic), stars zr seq8: qfcsra (perigynous) ! 1 


RER: SRE T Tiz 


; wq 
U QD 88R (ab 
LGA. 








... sms qsa—sqras wrarca: (8), *át=fr (v), qw qt waqu Ü) wata li 
U: < ` Ws0 me) 
W i x 





- - Gases a S Pisu 


9 u eq u aaa 
—— 
.. 


fzdaqi $; wu afra ma vy j 
grir—Tirtç urqTemq: to t qyEdemu, Sai-qsi sq (abortion) r 
gr to @ #f8, SW ut qaq) wrqin— rmiisrz, #=rzrq wrurct, s, 
W T sS dragi qaq; auqsqnt dara (marginal) í w i 
fa (legume) qr s= (pod) ) | 
s€ fafan suri qaa salt qË ga T t qr Š sfceOr4TeTme Pres sis i 
Si (sub-families) # frrrfsa fear war š! wz fars mk r 
segi sz qəël E mail qç arar £ (RRaQ far sataQ)i 1 
š Tq sqgə src S fasza- refer (represented) ëí srfgr <fz : 
t wç C afiraqa nger Tr ya Š) wzfqa <ç ma k Prire Y 
šfrit (Graminaceae) W Ñrftq <a g< št 
(t) *fafeshqdt (Papilionasae ; Wtreg q owy gefrftz)—rr, 
tq, q sÇ wrürt qlqah qTq8rar, faces qes; sqTre 
wtq: sqfeqq t sorpq ST: Gqqeje (raccme) 1 qrç mg. 
sn (zygomorphic), qm+zët (polypetalous) sY< wmfkrr 
(papilionaccous), %rçz% fm wm. saram, wsñ-ah 
Wren) mmaeqa—maxs qa: (5), serra, ara srfinqa- 
Sr, wafr-nit qraenify wqaqa—T qta: w qz, fqqq src 
- %, qeq s8 st ass; (vexillum) Tesru é, qe % St x= qur 
(wings) s#Y< saW see % Q ws (#rarma: qan) 3Yam (kccl) 
wü9m g; ww qw wr qeq fru cren (vexillary)it 
Sdq—(%a< <q, f£eqem (diadelphous)—(%)+ t, Ga: qaz: st 
qsaen qr wnrer (afefasrr sferr) 1 qeq qr—K.YC, At.) G, t 
(R) framfadr (Caesalpinieae; war f tt efrfta)— 1 at qar 
fçea: srrüdr qt ri Qqrhaal qw qr frqeraa, fren: sts 
3 wqare ñ ; sraqqe srqËeeri seoesg nrqret. qawah( qeq 
WTqmt m sqa sz qmerdrl war qa-—TmErtm apr s 
qm arazár (dr q+ qngrfr), sPrraeréri zsda—s 
Ym. ú, Tq, squqrr qr far, qaq ay (zaht-walt qa=t ter) ghtrr 
sat ar<ç; #<#tq wt qrtzz Fam wslaqqorña wiq— qc 
xq st #4adaq (abortion) GÇ #q4 wgümTtr, sent qc Tqq— 
l, 1 
"s. (Afimoszae; rq q ¿% rfnira)—sq wt xe, 
srfr-a5y si qfaqt zas; sme sqa qr saqra serra 
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V. vs waqa stres x I 

| U : —a t Š 
2. wz (head) 2 sat (spike) À geç faafga, ara; q6rr a< sta i wam 4 

ss rei š wataq ( aqtgras qa—araas (w) sr (v), wa: qa .. L. x 
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a g š sQ FIPUSSRI 
ag [(lipna lemtli! 
|l qhura), ra 117) 
mga]. Pub _ 
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mu ka) g 3 #1 # 
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ure ssqa-— (w) gr (v), RT: T448ët, <wqsr *T geqae- 
fz arena qša__qT8< agg8ns q (o, 4T v, q4% q 
sm qz qaq T< mW qm: @ Qs ú 481 Sq qT— 
Ku 3 Cu As s G, 


——— ue ets 


eska 


qt PPA. `. 
J ÜR ly (W W. " 1 
KI, n KONA 
Wy GOO ” UYAN 
qAWWO) IMASA) 





2 Y QIfesh3dli fs úso—qz< (Pisum satiuum)) *, = war; 

w, ü geq—srms q, qr q; w, ggqs- < ws, 

=, q #šg< (s), s< záfša<; =, sfftbkq<—_us sstha< (sgr, 

sfesr s< sfqmnm sr qagusq G); #, sgr w g stara 
sz Watqq G< Zü; s< s, uq ñš-—ueq a 





End fs s sr. 
RG q ny 


qfafestta st % sargen—ar fqaš ww< Huq gldr ë: sar (Cicer 5 


arielinum), wg< (Lens culinaris), **@< (Cajams “c¿ajan), 


. . [s isi] z 

š: wz< (Pisum satizum), wç (Phaseolus aureus), sš (P. mango), `: i: 
I si wr wzQ-qzë (Lallyrus satious), starátg (Glycine max), zi 
Sd sasi S (Daha Jblabb at wa (Canoata ST [Cusi fla 

gladiata), sdi (Phaseolus oulgaris), sefa; muat ses: ! Musu 





-- am = vata I 





fedtarir % zz afer wa vw 


šqr (Sesbania cannabina), stšq (S. sesban), zr (Afedicago 
satiua)— T€ €+ Sea se sI Š 1 gare ss: sts (Dalbergia 
$issoo) À *Gq_ sqdhft dq: qqw3r (Arachis #ypagaea), fer 
(Aeschynomene indica), a£ (Crotalaria juncea), wt (Trigo- 
nella), ft (TDndigaofera), <t (Aórus precatorius), gufsqe faqay 
(Lathyrus odoratus), srfÍš 1 

Z€ ma SW sq qm qa—mgfFma (Crofalaria sericea), 
Td (Clitoria ternatea), təTg (Butea monosberma), sas me< 
(Lathyrus aphaca), qFret (Erythrina indica), sqfeqsit (Desmodium 
Zangetieum), seaqfa) 

#rsreftfr (Caesalpinieae) % qareem—saawür qta— ( Tama- 
rindus indica) qš arz st qeq sar % feq w= sr sqan gm š ; 





fra d—fFaw w t—mar qswg< ar firqsfafaqa qeafenri w, Cs 
Taraq Tq Td ; €, q get; 3, artg9 qS, W, qgqs—as wfaq fet 
gà; w, qoqz8 faza (genməra) ; <, qRerG g, =< 
(as eñ%a<), x, rara qaseq rz q dins saqrara 
salqa Feqgaq ; G, Cs më l 


srTeqrt (Cassia fistula)— w. = (heart wood) #g% < ;: 
fcxs Ear é sir< qq sara ir q ; asta: garq srdhur (Cassia 
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S . angistifolia), sar sia (Saraca indica); <ete; wam: 9 
. _ ha (Delonix `vegia); ` safar | Q a (Pitan 
4 1 Í =a .(Bauhimia) . qeqex (Delonix ` regia); "S `. ia š ti 
sS q=3Fzar (Caesalpinia bulcherrima), sefa. ; puli tnt) 


gq zs % sq Wara qa— sss (Cassia sophera), << T l aa aq (Pandit 
(Cassia alala), qg=8 (C. tora), sara) ` | f | 


— —.—.- 
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I ' 1 `: . : ee: [21 aa t TES [at 
. Tri W waraqa—sqwqt qQliq—r (Acacia cateç u) 818: Bus 2: 

uq mi 9 Z49 Wq W w W.S WT #fi, wica ger g P: ga — m 3 

sil. aq sar @he< (Acacia arabica) s< #rafeuar (Acacia. senegal) | 38) 

. x s ma Qw É, Qüfrr Q saw she š e6( a 
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:; š 2 sZ S: sZ Š Tt “ 
.: š Zx gq al sd q 6 
š . £S⁄2 s ANWAYAOCA mia, BE, qm ` 
s š . . I g mat. Cm, Tr 
I Tal `. Na I # res: sisq 
1; we | ant i); Bar sa w 
s. | sisqa qa qa 
sd: | YR s Raw qas 
Ut. mA f Gai Q qis 
“PSS. ' ( 
`i t 
4 ; U . | £ Ñ 
TtinFfi fa usq-—r8< st qaq (Acacia arabica) 1 %, u | // a = 
. sar Gequaq qaqq w qq; w, ws weqmaq (des); w, u@ | W 4y2a 
aa: Suq; W, eft Sex (q st az); si< =, gs w (sea) 1 | ate, 
sy i # n “A .. 2 ..- Zes l Š 
11 SS ass ; ITS Pake S WIWUNU 
ae) et s wš. (Sg). st nt gh ë)1 f< (Albizzia Rbbak) | & N. .: 
ND: 11 u wf amr qa ë. qz façe (Albizzia procera) *T : WO 
KI m mt sq 8 G * saq str ga QGfeafssmr st sas efefa ' 
s. šq % adi s= (Enterolobium) sr qa t fee ° v sa 
3 L sr ë s< qrisar (Parkia) s g#a< W (avenue) #g#% ë 1 AN z 
. gq ms S sa qm dq—sŠq - (Mimosa pudica), qr Tin 
: ST qr. 3Teqfir she@Afa . (Neptunia oleracea), fRofrevey- (uh 
. ] wikey w : 
i x. :i ! [ua (umar 
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Erdradt 8 yg aFeq wa 39 


fr zw (Pitheolobium “ula), 
(Entada scandes) sç sr wat 
srqffq <Trfri<r (Prosopis spbiciz 
gara) 1 

m= qt first w——Cradr (Rosaceae; 
qe wfrfnr— wc W q 
wira) 1 

raeq—ur, sq, q9 q arl 
qam wz mt Geet, qaafar, sqa 
4,88: qe W Gs Sumn— 
qr mr sirar qasa qr qqaNq8t q+ 
srq-fafa, Tgh, që sr gər- 
sarre qreftrrsa qo, qeqerr rerer 
s< sqzrrrx, Faqe: ge=ieq (W Wq 
< qaq 3); fazq sqra. qç waq % 
wq ñ sqferqi wm qa-rgz 


"fr qr wzy chas 


nrzihfri fen as3—z£- 

z£ (Mimosa pudica) *, 

t wr, W, gç qormu; 

T, t qeq; sfr< w, cfsar< 
(e =fr %a<) 1 


w WEqFr4 9 er, fires Tm, sfi-pdy qqaraze qf aeqst— 
<ë ú (me qen 9 sie), we mr: abrumordr, argzsi x 


wwrrafca, 


srnza: Ga at qərár) 





few asv-_(ft TT 
wet fr) 


(j qi 


aíqa zf # m qa mernpiss #Aoada 8Y4 
Sweet (Rasa damascena) #t< <t iz rt! 


miq—aqc astaq, sfesr # arar 8 src 
a, wm Gq T fazmazq, farma; sn 
wami qq; sem, qar (#s 
mga q) q( Gd (s) #a1 (= sz 
s< rani 8) mr Waq + (St srz_ Pisa 
ra 8) ; sreerqa qasa, at 11077 
mfira< W u-Trr, qaqr TS # ° 

ar 3 qti, amr sm rr sr77- 
qt) wš faba nrr r—fr s 

msiradt, wgt, meta q rinri gra 
q@=mfadh 1 Tr A (la 8 1 
ar rtt 
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I n PE Qua S. 
a a81 3 SEA 
` ` ` 





Y3⁄ sq f s= 
š Yr gh Š; šq më W siw qiqS ss ws, Sargvuisq' area, 
arz, sZ, qez, 34, sma, sr senc ë; sz Ter st 
Š fÑeeq starer gre * qY š ; 
gW (Eriobolya japonica), rar (Prunus commanis), 
s (P. Bjersica), aY91dt sms 
(P. armeniaca), gtarq (P. amygdalus), ñit q (P. auium), 
#WY (CGynodia oblonga), szrg&% (Eragaria vesca), s <wzta< 
(F. imdica), %& (Malus syloestris), *isqrár (Pyrus communis 
and P. pyrifolia), <qw& (Rubus ¿idagcus), sy <waëa (R: 
2noluccanus) slr< qersl ú sas siqət <dWfisra 

g% s @[R8R —T (Cucurbitaceae; <ə° <fifts—— 


-. 


Wr<qa4q W ¿V <fl 


—s<,uraf<e, qrfsraq fsrerfssara i geq—stmsta, wasa, s=s<w, 
sif< usata qTzqt5ii amas qa—aTaras (u), Ts8, qr: Sd u— 
Hestai <sqda—= (s), G#&, Wrq: dfq u—tq=aa, sfarnerér, 
sreg +Tfewr q< fafacz,i : 

T<gsq (Male Flowers) —qa—sw< gtz: 3, q3ify-qoəfr u, Suri 
q qÜfçadf; mita W səs xay ë Sq nra: W qz W (wr SY 





"se ...... 


fa usu—aqa<fu>dt % qoq fx; %, T< goq ; 
%, dTeT gç | 


qmi 8 sq QWsç ú QÑ š) aqa qeq Szsr T me <= š 
' š š Ter xa? ë 
(#fe q<nremha), fawa q3ax waq sam Š; #ə ww “Ssd 





s=mg<w-—Tera ( Rosa) =Y $uo eftsffsr, sff< sria qa (hybrids), 


(P. domestica), wamni 


*weq— srüdr; ss sfšfcaa-mere, sç ur sratl QR 
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wmmYamiss 
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S€ %% š FN 
RG 9 sqa < 
Wan. 
8 (Ch); 
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fedtizt 8 wp afer wa EM 


TÇ qY Y qaq <e% Š ( Sq<rr) ; war q<rr wiq t-q 
w q-freehr; nfiqq qša< T q-Fresta wt v-Ürgrta q<rq qir 
wg ; Tener * qes fafqw =ç W afsq qr sg<arc (sinuous), 
saq ater Š % warr sarqa (twisted)1 -# farfaq eiyke< 
#=át-dr sqftaw <eer š 

#fr geç (Female Flowers) —wmatq—=šs< (3), m+amzdr ; 
sm wr, wes, sreg fafes, WË nra s< 





fe uss fen usu 
WTeqfaədti fq sass—d + (Cucurbita pepo) À 
ITT *t Wa; T TS q6[ s< qeq qfga i fam uso—sdt #r < 
WI 6, Q úC; g, <l qha sma q daqa) 


veta %% qos 8 sea =F T sik ë s< sstgq S= = Z rara 
6t sr š; sratuz GŠ; afra q ; qhrrrm 3 sY gra: fzsrfaq F šsl 
Át ww iY (pepo)) w qa—< gq: KQ C) A, wt A, 
s< =fr qe; KQ CU GQ, 

s 35% % qr aÑrraeafswqi $ sr amk ë, sc wë [iqi % 
*afeez we saw s< £, s< go Sr š 

Swrq—ftse ur srdrEs (Cucurbita moschata), fgaarmtt 
= (C. ñebo) ; after (Trichosanthes anguina), çça% ( T.. dhoica), 
w*er (Momordica charantia), Tentera to ( M. cochinchinensis), 
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<qeq-—s8 (fazces:) sq; saqra i 
qm: #taqerl qËqai czraf<aq, qz<ə ; 
st HUN: qg8 WIÑa (dissected), i 
sr: qggqaq ; qQulqs HMrq;: sq 
i 
q< #réfq1 qeq Ss= (umbel), | 
iq: sqqqq Əsq*, q( %8 wai q | 
arar #s1 qsq frafrq (ama) | | ñ) 
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i š s< qasaq G< ga 1 
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= fiqfaanq faqat 1 argras qst—aTarae u, Ts, suegra S SITezT 1 
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RaOKutodre uh 
gz 





| | QW@m = YQqGR 
— swe8a "" sS ; 
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ae fet waeo—f$, qgrmix Ke suq =a, 
S AAB es 72 s. mEyme, 
q, 8 wfs q gq; q, t ss ft a, s sess 
sz z, sr 84494 ss 


st mfrrs = 0 qeñq 8 8 fra rt k S= 
š ft qsegut (mericarp) *2# š, wšs s: ç 
Ya: tzqe za (sə44) š qa <a Š Kenis sasam 
NI gG08q waw Qi Q) wal % dir 8 qrrq Sak E Sazy Z;ç r= 
sgt (dforq) SEt q) dra—a4, ww Pfirsz S Cr S= 
s T8—k, C, À, G(91 

Wa4or—qart dt; sfrq (Coriandmum sati); s= 
(Foeniculum culgare), wq (Canim coptitum) ; zs Xr 


(C. urti), =8z Arzt (Cuminum oyminum), Stat (Pauedanum), 
wa (Daucus catola), QÉ (Ferula Jaida), =a (Apium 
Ztaueoless) 1 
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92 ` waf se a WTCPOE 
š LELE 
g at fa ¿—==qHsir (Compositae; Qy, Ú Í efifar—r<a- i Z 23 


aq S šew <t)! SA . ua ga— 408: s” 
zr=q—s s< GqI qtfgat qç, uarzafea qr taqa, g6qqr S 
sqa qoq Q qS (capitulum), fr % ww fr 
(involucre) q#8 1 Weq#; Q6q% (flo- : 
rets) qt gl qg +Tfesrer< (tubular) 
ar s qez (ligulate), T 
aq qoqm qfeara s< srqrq 
quq qez; — We Tfesrer 
qoqç faz qeq (disc florets) 
ze Š s< rm fafasrsr< 
quq <Ñ qoq (ray feorets) 
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#gem š 1 
faza gos : fqafq, afe=rsr<, Tt, saa uwa——meqhfsar T 
r a< g=ázs (epigynous), grar<uq: qeq; Ë] 
ure qas us faqfasr % *8 W amas "k; 





= srq: arge < q qq8 (pappus) +q uw <H * gs 
š =qrafza—% zrsŠss (Tridax) s< qsites (Ageratum) 8, 
q ses eq WQ =qFafza—s% s4qat (sunflower) s< wa<rr 
sr ufrer (Eclipta) š, s saa (absent), *% s=rzsr< 
(Enhydra) š <eqs8—z% (ú), #aqasY, #qfesrsrei qgqq—— 
qšq< w 2@ = (epipetalous), ég (filaments) s<, f : 
fq q<nh (anthers) <q#&€ [sq<rq (syngenesious)]) n n 
swmtr—sq< (2), s#8medt (syncarpous), s=mm_ saqra s s. 
(imferior), www, w wrarees (basal) stag (anatro- r 2 
pous) #W= Gafzga, slqa8r 4, afqarnm gan (biñd) i ws 
u qia wš wr fgacker (cypsela)i ' qeq gqa— Wq8 sao 


sea Pass ab use 
TEUS 0 apa 
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Tr T ST, 





CaeAayGo 1 “s yalan j 

xf qosqa: qwqm (zygomorphic), qzzrerz, waf (=fr) _ WG ç 
s< #=fzq, Heü Grarcrqar es frqfasr $ *8 q | sgae ds s. hiq (Bl 
srqre aras s dqq S =qrafcq, =fl-sfr së sr a ati [Eubat 
(scaly) sr #aqfeaq šYar ë #gsqa—as (u), Ttqast, qzererc wal aq S 


(strap-shaped) i smmüq—šwq< 4% gr Sw fra qeqs š ethar 
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š 1 @% st W dr qh fera geor 3 Qar 1 weas —-— x PUN 
GG) A.G( 0.1 
Sz(2e—_suiy dhq-—Tmaq: arz qr mit ( Artemisia ul> 
_ garis), *tmt ser 
(Vernonia anthel- 
mintica),— srqtrrr 
(Eupatorium aya- 
Dana), wraçr (H/e- 
delia calendulacea) 
saca (Eclipta 
alba), *w<ríÜ_x v 
afesat: mradYy (Ci- 
chorium intybus), 
srerfer Gšfaq 
(C. endicia), ez 
(Lactuca “satioa), 
wrgi<zr (Cynara), 
gr < (Hi:li- 
anthus tuberosus), 
wam) Qs: Tda 
(Carthamus tinc- 
Iorius)—u# <T wr wa sr ë; wdwsY (Helianthus annuus), 
we) mwyeqmü: srçüfqqq (Chrysanthemum) * #% =frsfra, 
š mrshfsaqmr furtagfemar (C. cinerarizfolium) % #qafasa. 
4% qrs*fr+ (pyrethrin) qt šgtar Š t sipaerà : qdqafr (sun- 
flower), f=zfrqr (Zinnia), *fsstg_ (Cosmos), #fear (Dahlia), 
wTəxTaft (Chrysanthemum), ñ<t (Tagetes patula), semtfz À 
Wa ms 39% sm qara qhq—teq TYrfrrarsér (Ageratum 
conyzoides), == (Blumea lacera), w*rçscg (Echuoops), 
qWzifcaqw shgrtem (Eupatorium odoratum), sraq8í (Tridax 
Drocumbens), #faam ezafcqa (Xanthium strumarium) À 
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* g war (ar dre) 
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aw um saç; W qq< CWa< (faaifza sar gar) ; =, <s qeq; 


=, = %az < 9q8 ; sf 


x, u w (facyər) qg #fgq (ara =) 


` gs wt Qfšt q—siYSa t ( Solanaceae; q ooo sdsis—r<s- 


qq š w¿ ewÉnÑS) 1 
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fatedr, sia (hypogynous) ! aGgzs- 
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#i3frr fq wass (Datura fadsaosa) Ç =, G= 
TH8r nr => sfer; s=, zz=5(s úrrí frar gat =a 
Tr sfer; w, mifrsz arz Faz qne yx; Ww, mhr- 
#*sz; z, azszpmrç w rm sm Fr wr == g 
(#=r= qr: s= q š+ E ç £t srr Z); <, Çg 
gx 9; ñYz €, G= sriFZTfTA 


(z), #+arzzfr (syncarpous), #zrq = (superior); 
Trtr#r, at =s-zr g=%z_ (false septum) * qFeeda # v-2=raa, 
35 ZsrZz rr sqe S; sir Sim Š aqe Sr, sr 
gr (axile) 1 %* G£ s&@ (berry), s #3= Sri qsqa =erfz=r 
sr (capsule) 1! ç s1—K) C.) 3, Guy 

Sqrm7—si sn: sr (Solanum C“uberosum) Sa 
(S. melongena), == fs (Cabsicum frutescens), #zsz= (Lycoper- 
#icum_ esculentum), Z=aíz; “mswára: QZrt q=rr (Atroba 
belladonna), sore (Datura fastuosa) *% rz š$ fssrrr šre g; 
Weg (Solanum dulcamara), “#*fFarr_ (Solanum xanthocar- 
um), sq; (TVithania sumnifera) ; *#rze_ (narcouc,: 
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saeq—ar (herbs) #f< sq, =qigrç sarq qaq qFeant q<% 
(simple), faqŠt8g at srašez (whorled), #s=r#q=r (exstipulate), 
W wuF88l (oil-glands) q#ü1 w w=a% (zygomorphic), 


qar (bilabiate), sit (hypogynous) s< fgfedYi se- 


= wf qar qr aífzfqerge<ç (verticillaster) (WR fe wš), 
sq: ger aga=sq8r (true cyme) # Grfgsq (reduced), 8 gədr š L 
armas qsqa (u), wqasargrast (gamosepalous), w-fiesa 
sr qrssqç (s-lobed) sr q—sieé (o-lipped), fw<əs 
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fisitaast k wo af wa e 


<sda—a (s), mamas (gamopctalous), 2—sisrz (2-ippea), 
geTzs fasarg sFraeaərdr (imbricate) i 
qiq—T3q< v, tzdhdas (didynamous), S 
mft-nft Qa o, šW šf (Salpia; 
—faq Per qaw S) wwe (epi- 
petalous) t srtqta—fš=s< (a), mtar- 
<s, (syncarpous), fq (disc) 
Wq8q; Sela v-Wqssetq qt qt(feq< sy< 
Yd, med mis W wa dramz qq, 
war W garüšt (ascending); <fre- 
(style) siw wrarfcee (gynobasic) 
(Rz qes va), wata frem asntt fam wos—famr at 
3 s4q4q (depressed) W % wfFrafa qeq fqmÀ 
warg; qfesrm (stigma) fru ws s< _ 
<wwfsssi (nutlets) + ez mg8À) qa qn—K() Ct 204, Gu) 

Sfm W wm (volatile) wq (aromatic) %% wg: 
ƏYr £ st sir staana 8 s< sat $ =ç 8 s*ra T sa 1 St 
4 W 36 š farg (bitter) #4rg (astringent) q# gr š 

qamqa—sqtiw ña—mña: q=8ñ (Ocimum sanctum), qatar 
(Mentha aruemsis), faqafaz (Ad. piperita) sw& W faqaq qz 
fsrer sm É fan W Was (menthol) wç m É; wramq 
(Tiymus) &% wrer Q% wr é š f š wreals (thymol) 
wata štar é š qiesitr (Pogostemon) fs š qzaradt (patchouli) 
Y mir šYar É; #W;e8r (Lavedala) % E Ssess as wi QU Š; 
TiÜ0Gr (Rosmarinus) W <tamQ Qs wra dt ÉI serat: 
sta qt dfsaqr cwRar (Salvia plebeja) s< šfeaar #ahbna 
(Saloia coceinea), few (Coles; fa 38), gr0ñ48 (Origa- 
num)—wnfterq qÜfaqt * feà emt sü š P 

w a W sua wma Qta— #=m (Ocimum gratissimum), 
iray Fatsa (Ocimum basilicum), atfama daw (Ocimum 
<anum), Wagaqttdara (Anisomeles), @888 (Leonurus), @lzt 
wese (Leucas), s8nfši ( -:. 
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Tq 1 qferaqa ər qTqr- 
<q: $ qz (segments) ST armaq 
S, 8T4T<rq: qaqas (Taqa: 


saç (3), mwa, waq 
Ai (superior), 3-2; 
#farze sab ayka W <t ar aftra, 
Y<T8F3Td sea (axile), sftr+rr 
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$T; q, qw qora; T, Ús 


qf sr<arqssrq salir saq 88; s< gz, gfika<i 


kà; 


ST; Y, SaSFRTq qq4qeT aT S 


” 
N” 





2. 
Ny. .4: 






— x 
SE Sona 


—1 = 





` 


sar2zs—sqa q(q-—afesat; CHrs (Allium cepa), #ë@9% 


Yu o + _, qaeqfs sme 


( Allium satiuum), qw wt wat @wg (A.' ascalonicum), 
dar (A. tubarosum), seanfa; swawsm: wara (Asparagus 
racemosus), sasi (Smilax macrophylla), wawara (Aloe 
era), esta (Colchicum), cars (Asphodelus) ;: Siraearë: 
fsfs (Lilium), sws==qfeqat (Gloriosa suberba), #*=#t (Tucca), 
Əárqr (Dracaena), ü=fifaafear (Sansepieria [ourenta) € 3walgare: 


qQrzfasm ( Phormium), s8=r_(Tucea), ses zat Wedifgafzar <rrs- . 


afqaar (Sansepieria roxburghiana—bowstring hemp)! 
gs w Q a hfaqdr ar Qfasr (Graminacecae ; Gece 


effa) 1 


<weq-s (herbs) ##q8; wr, $W ahqi 
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q'aq a F uceq—ur = 
#4smal 1 So qo, Haq s= 
gq faqe ; fgo go, €8g<t #=m gq 
fas; qo|gə, qf šq faqa; 
w, Wfear; q+ro, qfcgoqs ; qaa<x 
s< sfrasa< faqat 8 çquz Š 1 


wl asqUnt 
<qez qf s< qd saq (mafi-andt 
#Tqət) 1 qPamt g<, usrsaf<e, 
f(zqfsqa, era qulr sas 


s wdas s faqaq fesr T 


wz < wet WF gl qTsg% 
š sr ç fafawsr qr =Y u= 
<a s< git Š 1 qea 
Wrar<q;: Ú$ sr q =e, 
q sr4s(fsqi (sareseza) Gt( qsq 
Ts#; MG SqSET aT vqrS3ewa 
(spikclet) # u=, qt wt siw 
ws ZW ë s< që sT8q[T< g< Sf4 
fqqa4l at qw fqrqal (glumes) 
G Wr w<< ë; wq š us 
za $ Gë #q< <gqr Š 1 fazer 


<t wršY gà Š s< dYia<r wsdr. 


gtar ë fsrë qaraq qeq =a axr Sur 
së g, saqiq Tg sq sar (axil) 
W u gs qícafseq (enclo- 


ses) 88 Š; arar Sq ma qr gs gq fan. (lemma) % far#< 
u 5 ƏiZU qr St fsreral arar (2-nerved), gt fq gar ë` fra 
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Wrdrzat $ wu xc L z2 vat 


sa: qeq qas qt fer (palea) zzy ë STT STT nT q4=T 
šV ser ŠQ) set draremc Fd, safar qwfmdt, www 
(monoecious) ! qfezs qa qeq * amre S st se eÉ gr 
fra xar é (s qFegore ar fraqe (lodicule) wí Zh 
š smr8t (rudimentary) fem gs ff s<á qr ari qr 
š) gn—Tç 3, msh-sdr s, qi qrr sç qlr (bamboo) %; 
q<nt tT Te ét (versatile) s< #res=qwí (pendulous): 
stiq— $£ t ; si=r=mq seüq (superior), mz (unilo- 
cular), £ #tzmz qaq; afrgrc q, qaqx ((cathery)i ws 
3:qtfera (caryopsis)i rq @=qfqñ (albuminous)i w<nrw 
Z zrt fq Qh £ 1 Weg mi—Pi.asas q1,A, ç é(,1 

sas; qf W 4Ta4dr qz $ masqqut = arrr srr Š wqqife ts 
(cereals) sç srarç, qrrer snfc (millets) s mag arí 
3 mag ur, gr wë % r É 1 sfusima. qrer st wš (fodder 
crops) s qreq sr % fe ws ét wamsr Z, wq ge GY 
ë %qredr qr q% qlq, gç +Y wtW, G<ssr, qar Sq Fagtr mz 
s< dry nts gr š, *T qasa gare Š)1 nr *% q+ (pulp) 
š: sha = $ qa qrg (sabai grass) #< ghq #f wg fee *r 
Ter wm Tgl Š 

gzrg<q-—_sqqut qq: ra, 439 qrt (Oryza satita), trt 
(Za mays), Wg (Triticum satitum), st (Hordeum vulgare), 
Ë (Auma sativa), wzafz, warç, arru sean QW sar 
(Sorghum “pulgare), sort (Selaria italica), Ft (Panicum 
miliaczum), ama (P. miliare), qrarer (Penmsetum Dphoides) 
wz (Elusine coracana), Q “(Saccharum “ficinarum), 
t€ ($. sponfaneum), csr (Phragnmues karka), alt (Bam- 
usa), frt wara (Panizum maximum), Sma qt8g (Cymbopogon), 
wg wa (Androbpgon squarrosus) À 

<q ms % ara wrqre qq (Cynodon dachbylon), w*rçal- 
qhülr (Chrysopogon), w=z%er Rafafegar (Imperata gylindrica), 
<qrr (Panicum crus-galli) ser" 

Wr (Oza satioa) % Q *r qq (fr s ¿R)—q s=dr 
qf qrtl qq T8 sr, q£Q, ste qñ, wmer sq 
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wrdratt % rz afer gs Ya 


f< fafgar sf 1 qeqma (Inflorcscence) —TTTét st qepts2, 
rT G+ qe, qeq Ts Yt qaSt mq z qÉ ZŠ qeq fzfzdi, 
sq fa í sc n sea, qeq, qq frqr ra gw3z, frafez, w_firG, 
#z< <fzq qr Gr zT #rq( ZE #ftz< (gs st oi); Sfm 
qq fq m 3: q<rç ssa, drifes, s-r) qfPzar s< sq 
fm nr # qFcifere uz set qfeceda <t w wc fzfer 
wr, free qfcegeqs (lodicules) #zg# ë, # Frefra) qaqq—s 
W3nrç, <rt GIT wr sprei sm< +, aFrrrz 
x, WWra4 qñsas GsFmmns (laterally inserted) 1 %= dt qtt +r 
< *%qfferr sgr ë 1 saw aw Drrr nr sY< QfËzar t zet <er ë 
s< zr argqrç qç gq fr r r< m Q Ë l 42 Q=T1rir qat 
*qrz s=fqqr qfzr Er &1 s€ sqrifre sz<çr mafqa qari 
<< qt š gre gf Š 1 Wr q£ rz É s Sik rl 4 feq sz 
fra sar ë fs siz s< wr 3 <esr ë! 
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xu < I sf sea 


> =< hii se seal % faqaqlmeq (types) =< =<: qa 
RŠ 1 ww ma wtdrr qgr qrai a< sg % qqaq gq s< =q 
qz w Z, W awr Qam (algae)  #t< qar smqssdsf (in- 
vertebrate) sí #rera< W fh qgri sf maq sar sf 
=ç wz sc É, sqW Wm sr (sea-wceeds), +g, qui ar wq, 
frrdieqge s< ss srqssssl qar fer (lower) qssšsfr( (verte- 
brates) s< g+ qwisi sff< wesai (fishes) #t Hqë (dominant) 
qrar strar Š qat swqs< (amphibians) sq4r gf8< wrër KASI 
ë 1 swt (later) *8< qwWi #( sm (waning), fszsfqé 
#t wsaš (dominant) #4r wítq qssásfaqt 2Y qf #*<% wmalaq 
g< Š) wear wm š qr (dicotyledons) $ wara 
(probable) s<w gr <ea<arfeqt -(mammals) #Y qafqq qm 
š qar usáraqfaqi (monocotyledons) [ frqqar +f aft< 
sdi (grasses)], qfrqi qar g&qqi (reptiles) #r www AG 
ka ë 1 wq Š qa qd (Forests), ws zgq4qifeqi s< 
qf = *r sr ë 1 sç % ws qd @V #qq8r (decrease), 
sq fase <qasifat syz gt *U8U sl (extinction) qq 
wq s safe fear qgdr ë 1 srafqss sr ara (gsa) qar 
sata qS QY wasqt qala w<qr Š 1 suq wife sfaeg Tasa 
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H. aY qne W free š s ug š š, fq qhi sYç set | Sanmainm a Sú 
2 š 3smífus (evolutionary) sfggrgs q mifas fasqea seq<rs (wide mm 8 l rEze 
a 5 Baps) W#z G< Š1 c wë, (missing link) % w srç_ BY WS T “s 
Ë < sure<w wt qgb ssëw far sr gear ë 1 fas (extinct) ; Raqm) mei; 
qtát *( ws wÑ, fqga wrddrazg (@rq) Gq W me<e: qfzads ` Üydkeawm(Doav 


far wif% sagar q qm qar Zl š+ qr e Ç s< s= 
_ sa <qfkeql W qwR # war qa fs 4 ffme sqa s< š 

Hi (waf š+ 8 sts él qrar sar qr) s< sn wr (shfqq) 

! fszsdterea =Y wife car (cambium) ff =< q 1 š wmaraeqw-. 
k ë<rgrwrsze_ (pteridophytes) s< wrgšëzg-s (cycad-like) 

"| . fszdieqšq Sk mem us siqsiy (transitional) sragsr sr frewqw 


Wan n sa +š Z= 
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W RDQ Y44352 es 
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š - . U W Wiqi mai k ,, 

=< q adlç % #W-qwiq (seed-ferns) wt ##gW8qšg (ptërido- s. 

a 4 QAN ZZ ZZ > 

sa: sperms) *€%Tš É 1 . . WAQAMWsk 
s PF2 x — Wq wau =: 


` (q) wdF6<% wui (Taxonomic Evidence )—wr=a a<: fafs- sm um ss 
> " B ë r 


r. 
Ahal" 1 








wa faqen - Ya 


sr € sqa4aqre gü QYdi ay Fafeqs qácz fafar (yell-markced) 
Tr W qipa Ter ei ma aT F qeq qr Se W ufrr faza: 
sma Ër 8 1 =i W sq are sY fqzaqriar qr zt saa fz fam 
gat qr +ÍSa É) š * sfafcss wz wat arar Z Pr frsdt tas 
gy S wr af zf $ neq smemqff (intermediary) =ç 
gr z st s4 efrirg (mesqrasdtq sfiqira—intergrading spccics) 
Y arz (lNnk) <š š 1 qfFfz zf0frr ferz rtr, dr Gw mit st 
wz #=t #TatqTT Tr Él #Trrit qt. 

(2) #mmfcrn gtz srirta maar (Morphological and Ana- 
tomical Evidence) % frfzra maqgbl q ws, #r4, qfrdf, 
qrii siz sa arefceyq email (characters) #fz #e8i *% fair 
sq š sfeqql Qw( Q aaqdl # wrrfrerr qr sar qrm 
= t qfzz = Tr GN sd % qfcadi % wiz saqra H mai; 
qiqi sr set S mac qarro mqahr maraer Kri gi sYqi = 
gz qq Ñ Fre fam * weql, gx # =i, qapi 5 saq 
s< afsarq aqr sq sa8q arrear fafacz eat w srrferis 
“rra fateet st mq=8qr S aqa nasqq Š 1 wf mire zs4 SyZia, 
fsriierta siz GFraqierés W xq S m=i, <a S qta, zs grizor- 
frt s<” arfzfaqi qt mata aat qruib W #T#l qar Pres w 
qf #r zrapmr fawnpa qz (theory of evolution) #r #Frfrrr 
mË muq sem Š ( dian man (progressie) fer * 
*9mnt < qiq( $ Z shr qas (ancestral) x=+ç #t sz srrria 
(reversion) m+z +é ë 

(z) wñaëaa zara (Embryological Evidence) —% #t szfr 
#t< qf *r sera qi s< sr S ffe ssh 8 nari SieS 
wsnr az9r ŠQ( qfcadc (development) z 49sw sfcafa *t 
wxz qx É s TmËrr qaeatqi $ Pra gm Ñ) sa x sfrca 
s seat S + k =s 8 qeq sqafies rs É, 88 wa wt sfe- 
+i siz sifat a ser H PP Š 1 asta ifl si s= 5 zz 
sm fra aadi St zPradrq sr Sse at g s t m: 
rtr sefa z£ zm Zi zg wtr< qq gr qaq drama vr 
ŠP š ft qz q£ qq faz 5 sma <a Š, dya 87 sa Cree 
S= TT g3r sTFTqTs (thalloid) #+ Gq <a yT: 
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së wi t = £ qfz w<ar ë Waw š=qtə qw sraeat s meqr- 
=fza gtar ë sit qg 3 ura xw ë sç s& #=[ TS (ancestor) 
Tt sr Š) saYafas (seéedlings) #sfrt=ár Gw qdhidl # arar 


sr. qz qY Š sh s+ $ wfs Zl q8i ga šq Tarç qmefem. 


Qafaar (Australian Acacia) š 4stafasq G%frar št sr cfaffar 
s wi feqaaq (bipinnate) #wm#g ww walaq w<ar ë) waf 
qiz . srr£e fw Gafšrar g sS wa qeq ut qt (qm Q= 
phyllode) *#z#& wo faéëta šter. gl 

(w) wDüF86 faza Š nam (Evidence Bom. Geographical 
Distribution)— zg š Tat ë fz aras qq t qaaff <frsftst arqdr 
q (wild) sazwr š sqa fagq àw q ZY ifa vast gl wu 
3Z sq Z f sç sl W W us gwafqss qds W ser gà s< 
gg W (barrier), W s= qšg, wag šw%l Tsgq% 3; mUGT 
sq Sarqq (migrate) 4 w*< w$, wë war gq Wqh š fs 
ststsfsar (Lodoicea) =+ fw%s, *#ra (Rawvvnala) *t Wer- 
Tresç, siç w3facza ( Eucalyptus) =t sëfəear q szwa gar sr 
Š st sn qmaf (allied) sms sf faza: saw gš fa s 
sWaEZ gtar Š f ss st qa Gwadi zf sr fasra sar qd sftsftsr 
š ZaT1 . . 


wfs fare st ntfetmart (Mechanism of Organic Evolution) 


fafarmar mt fafagqar (Variation )——fafsar maf r fat ë! 

WF gt sfhfsr % sr mi <t =ç, gaz WTUG( qgl ZW I sq *: isi 
š: sq<T st fafunsar (variations) *@% Š Ú fafrqani W. ararç ë 
fs q< fasmra sraifaq gt ë, di a. S83T % af srazai 
W sat -arafa, srerc, <a, =a, =+, aiz sq famrat š fafamart 
gt qsdt Š s< swr<çaéf (subsequent) feat W ou; (conti- 
nuous) f srqqq (discontinuous) gl wr ga fafraarq 
sq ar. sq QV wr š sq fafasar “(aa aao 
variation) #r s ffe =ç (specific type) % sr s< 
W dr sq ws G, qëTq W <qTqál (gradation) % wTrlt 
sufsafasiqi Y fafamar wr sfzgada ' ë Gdr fafysanr qhdi #YF 
q[aqi, qsqi, wë, rsi % =ç sr zqeq S Sa sT azad Š É 1 fafsasar 
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sha) ZF mi = ü 
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wa [AQaptaton1—- 
WR w + 8 T 
m) s8=a [adaptati 
(sZ X qiw sU 
7 EF YgH mU 
mqm [plastic 
Vg (ats s= 
W wq8 š jq 
Wilaq h a. 
Wq usq fas 
S SV 4spils—in 
W % sim sinis 
as (nvade) š 
FU S q ss 
wRaRma: sa 
Characty— 
š Ran à 


=a frsra vu< 


*% <q =q T efFfrr š snfer faqqi % mer muta (continuity) — 
qr mw zarqa (gradation) zzrfrs <= aa Š + =tfcrarz $: mtrs; ` 


s< (natural selection) *%%+ wrarç wé wt #zUÓW% wí t sar 

fe sufsaqi 2 q8m fafamari qrefss ser zrzr qfezfsrt (prescrv- ' 
cd) gat sdfqa (accumulated) #rf š s< wzqrí (oflspring) Ç: 
q qrifqq (transmitted) #g1fr 1 w * fqrrüa saa fafanat 
(discontinuous variation) st g#=tffcrir (mutation) *Tr s 
e mt ait em 9 see cfi $ me qr q3r safaqqi 
Yr #rafere qar dir fafraar 1 =zqfsa fasiq, qd szra<e Y xf, 
*t #qtqq (gradation) +s wzfra set fear qz qr =ç 
qr wç 9@3 ë| <W =ç a syr fafqaar darq zr<r dtà dom 
(inherited) gr ë 1 sg fz qta çt( ma É 1 smqfcata arrfens 
ar <a feo ghar g, saa mz att T£ gY qwar Fr € mm zre 
#8&T 87? 24 mdta dhtC I safcefs *% s3# sargem afafafqa (on 
record) ë! 

SCTESt (Adaptation)—fast8 s< qr srl * gr grer 
i s< se3fÍ sr #q3 qalqz W mis sur marisr (adjust- 
ment) səs (adaptation) Gg) qíxfrafr2r (ecology) 
T w46e4 $ sf wa fet É 1 fare q< sr qaseq 
#t kaSUKAKSuq qz É 1 sq qaiqem $ nf sqa eY 
sam sq Sq Y srafafea srmar rq ñ tš sq W sr 
=a š g+qzr (plastic) gf ë s< qfemrgq. š erqfr sme 
% süre qfcalre saras % af aqa st sr8s gari qt Frafr 8 
QY 81 sasi š% saw $ wg fañqqa sfrs qari qs8 gran mr 
Tm š fr sar Š wq sm gq( qs sq fs we dr qalq<a at <= š, 
wtaÍsz s< fax ghfr Ë Tat sar zr<r amma QY š (sasa 
=i sy qarm—inheritance of acquired characters)! @T 
s 3 srr< efrfrr W faqq safsr s < qt sfus qfefeafadr #Y 
KAKakGi (invadc) =<& & qzmredt (corresponding) G= * `a 
w (Y sqa wtw š 

smrráfqear: smaris dama (Hercdity: Inheritance of 
Characters)——sršfsrrar t sr sr6 (parent) =jí % #==erdf 
s< Fr3qarsir #Y sas qar 8 as sr qtqw (transmission) 
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<o seqft ses 


Él që s qzq W <qsz ë f qhqi 2=Y fufsq efFfior marre at 


<s l sn št Š ; sa SY qgll waf G$ sf <t =ç wqtqa: 
wait T£ gt, gqarfr gqarr sqa qds <q W Frszag. arar var ë, 
freasaa r qafsqa qa gt ga sg us fasrarera waq ë fs fafnaar 
* sq <q sí #*hC W ssw qafzq qr qrtfqq gt Ç s< =lr gt 
gW fs sg us qz ë Ü fafrqar % far fgerq Swa qëlëil 
srq4fsaqr gg fesmql q wqrnt q fafaar se mw ë gar se 
fafsrqar fas fasrg sr wrer gh g 1 s ts sg Š Fg ssrifu 
1 q(4ar qar Š P WS % Taq q ew WQ É fs faqaq teqt 
(sexes) #% V ws fas (saq qura. (gametes)—q<rr 
afesr % qs=q (male gamete) s< ww-6t (embryo-sac) 
#T sg sfqar) Ñ q W wala q z quqa (chromosomes) 


. SL qradfsaq šgF6ç wfqig  (oospore), *%% (embryo) s< 
sqa: qfzqsa (mature) qIQ #V s< =< ë, Ñ Ç W saw ` 


s qx qwqT SR g 1 š% Wwrç es Y sr sqdaq sua 
% ur fsqw gn Š1 2%¿¿x $o š serasü< (Strasburger) 
s< g#Frnr (Hertwig) š ww sz =Y wewrfqq (established) 

far fe quqa % gr S << W ewq wWsfra g ë 
fs që <q ë f sr (parent) #wt #Y£ faqq em (QW 
ST #T <T) TWg34Í 2 Gé qrrq ww8ar, fz se fregsoe mar 

ST qar ë f s fasti ser mr freqa s< ara mY se s Ë sam 

(aqa <a ë 1 së “që sa" qar aeqsz ëY g, sq fas 

S= % fg mGmne (factor) sr fagtee (determiner) s sha 

(gene) *gərár ë, s< ws Gra # quas 3 feaq sq (gene) 

SET qI Š: qq səsi (characteristics) % feà sz s= qata st 

gf #C $ fe sw<anit gq 1 wm š sr sr qz (theory 

of gene) t%q% Šo š srcerr (Morgan) # =arfs Feari 


fe fam š arz (Theories of Organic Evolution) 


TRT s: sqa sd s swmf (Lamarck's Theory: 
Inheritence of Acquired Charácters)—Rs š gre = fas 
KASI arar q war sam gra wistdr sa Sg ər # ga Q¿oq 
š< š see fari emt s ww mq qr fr shfaq Yqi S Fazra 
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SfeferFrii = znií sie if S 
=í (acquired) Zí =< sm 
zr #==fçqr (transmitted) Zí: £ 
3 =+ % zrzr sfezfiír (preser- 
ved) Zrr Z 1 z# sü S cz 
*T = SZ st fr whfrw sgr * 
F spt TQ st efir TPT] sir 
== rt zar st, z£ z Sfrql ze 5 

SE] z za EE sñ qm anis Fen sce—m= (Jean 
šI Tq z qfeara- Baptiste Lamarck 17+4- 
Y25% *4 i mit ax ss Semi 1829), =Fist ss smbrr a 
EUS41 <Z sm aq =t 34Frt #TCrTI 

š frapr zza 8, zal (sz) 3156 =r mara, (s) Sai *( =Tqrir 
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x< sma sea 


sft< sqqqhr sr< (T) sqrS ss #Y surf 1 erqe # am qes 
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fq úwzu——48š sf (Charles 


Darwin-:8oo-1:882) 
aR sa 3srfr= qar fasra ara 
S Taqsl 


MSdIT 


Pl] sr #Tg 1 <q sms 

ë f snfr qw sqrfsra sarsi 
. ss watoq aZgl #*t sr 
qY e 1 qatiq ú gq Seq Š fs 


qfe q (original) fsrasrq <qra 


S =š qql arz ls FEL st ë 
qr qhraqq'us gq 3 El rZ i 

SIT sm iO NPBRGE “<s 
(Darwin?s Theory : Natu- 
ral Selection)—fgsre =Y 
s= g me arr ga<r arz 
we saq q q4 ¿uq $o # 
ega fen sY<ç “qTrmfaqs s< 
š srq4 gT<r efrfr #l safe" 
('Origm of Species by 
Means of Natural Selec- 
tion') Tr usq £ SW Ta=rfsra 
fari sq wama qard Rani 


(observations) #Y #ëfs q< srarfzgs qr, agar #Srisrérq sql a are 
qara sqa m fas % fagra sg asar wzq % fa s= fani 
S8 #r s st “srsfaG G< Gr qr" Gwgərq ë SIT Tas wrei 


q< srqífeq 


ë: (%) sart #r saqra (over-production) s< 


38: saq saq, (g) fsfagara (variations) sT< S+ s= 
sari (inheritance) sY< (w) sfqsəs ar aqqas (unfavour- 
able) fafraarii sr fagyda (qFganz Y “fRsñfsor-—survival of 


the fittest) 


sa sad (Struggle for Existence)——sf fsdr fü qta 
S sq t #sfça g sta sç gg salgfasr qw srarc % qà =ç # 
sÍz w*< wS qt gg sql Ç ZY š+ š Er<r faza sq f< sma 
sf sta qh (s< sa Sq dt) ss Wq % q[fz w qt g+ Tg Ts 
fs sffaq dad sg Z, S+ Š Ten S€ qr<ea gl strqr £ sq Fe ara, 
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Za t san q 14 
si Zm Bat 8 Í 
Bi á à FG 
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qa ma qÉ ÜQ a. 
m q = T 4 
Ramai 

Gq Til sq p> 
benaüons) š = 
$B 8 DU +a 
Ra mf g 
iim z #q $ wq É 
š WR 3 34 v 
iR06w Om, 
Ë sira (sekeat) 

w W št š 
3 88 Üs sis 
38 t ebrei TT. 
skcim) z s : 
qis ka qa 

š WF | 





4 fareru v<3 


s sç gqt+ =*t warqa (supply) rir +Y sar sZ = Št #ran 1 
sq dr as qaq ==qw gr Fsgar qfeorr qg St fc qz8=re eqfurqi 
*r faatm et qa wq qeq 3 gqez Š f qq nËr qq qmi s< 
sdi + qen s=qatñrsa; Fea< É <afr é + 

fafrmama s< sT#r qamfe (Variations and their Inheri- 
tance)—rsg g< #t str ë f z+ EY sr W seqm ZU q< sft št zaft 
qa: qeq TY SITI g+ sufqq #Yr sis Z+ T +Z fafsnnari sar 
xet š, % qg qeq wS SY gÍ 1 #ë fafamant qatacwa gr qf<eftaf2aqi 
% qqqaq gh ç Fr sa faran qšr Erftr =<ar * qq 
q gs Fafamant gg % grer qracfrr ghfr É sYç war er Qafer 
gf ë zafr gq sç+ fafamarti sr Gr£ gre £t qami 
; ma Y sfasifsqr ar ggasifqar (Survival of the Fittest) — 
saq Tq q sfqa fear q fafuamai wzlqq s< ars saqeq, gercsfrdr 
gr ë, s< š fafrmari sar ét safe šrir 1 saq q 
sírgs fafagacti ar sr srfrse acz šy sm üI sG@ q qea š 
fst z(a “qrrq a afasifsaar ar sarasfaar” raqt ë 1, sacsrir 
qq mas. sY< frrca: c+ drñ W qaü drñ W qFcafaq gir ë s< 
sqa: Tü eq qt sem set Š 1 Q +T =+ qfcarer qfcfeafaqi w 
fet wawfeq gm Ç 

rq sasi qar zez Qh Qy fafamani qç síq+ * Saa 
(observations) # šw% %* rz % wdrgfs q<e % eqeeraçor * feq 
<a mt zm fcart wañ-ssh wË Qfeqi % neq Gs faefri qfcada 
sq[eaq gt sr ë fr mg farara ear gt mfsq t arar Ç F6 qan eq 
3 sdfam wq t set Pra ë, sq *% afafaaq ús afeq =í sr 
GT 3 mütaq W sq wmq4q sraqrír sç qeq W44T emaqrdY sqfraqt 
í faiz Fañrqarsi GY war š <q Sm š qar ge wr qYzqi w 
fsš afceq (select) *< ## š qar qq #t ssdrga (reject) #4r 
qe wç RW Š w qYa << drar afer w=qi st sqa ser <a Š 
SG q* fg swdgx (desired) %Femrg sts Tr ET qrd(l qq 
"81 tq wq are sam üm 2 ard [Ft "gehag qem° (artificial 
Sclection) *Z% š) wa gsz (cultivated) q%ç q<qr sfssar qa: 
ss fel vaz weak é s< wsramac q & fañomari mqaq: siraq 
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y<v ` qeq sea 


suf qz (Natural Selection)—=íqa ZU Wnrsfa 


<< sy sq g qar< É : sq sfr< qY sta qfs W qerr qfz =< 


sar 6 gw sq ë fa st st gt safe qara: gaegq qét 
qq =ç wawaraq: qgmar falan mata G< ga sr ss 
qai<m f qf<fzaftoi % sf saa mt taa Š gg Peg (varieties) 
sqa qr era gh Z, gal sa fezqd qšl ghi Cs ss q< 
aqfaa (excessive) str = Ag ZW sm S sq% saq % fa 
ia sq sréq Sl star Šé1 š# quq 4 Q Fen Ñt W srpns 
ffe QQ é are s mrer sesszac as QW É, =raraq: 


< š 
1 


# s< SRI €, s< siw faqsz g sit ë dt qa 8 g€ s<r<- ` 


sfqqr % zr sÍfrnfrr qeq fafasarqi 3 ww qar qfczeenr s 
mrer feqrzg: qfcafaq gtdt 


s<" (natural selection ) <S sq: qaiqur él sesseq< wsqi 
#t af<4 sz qfezfüsrq =< É sfr< sqaaaq eq = fasqoz m<area 
qf srÍ+ at Rara % atftrq fararar 
ST Hesq w<9 st sq Š wurÍfr sq * 
st q< s= we g 1 
f sis qz :se=qfcad= (De Vrics* 
Theory: Mutation)—frs arz 
` S rz s suteqt *<4 dre gqg<r 


qeq fasrqq9r wh fg Sra s 
qeq fari Sw Gq uz qr fs 
qz fafasarni fase =FeE a 
. fe š seda wacaqsi qrrar qr fafsree 
eq. % qferrd S Waw asas 





fs usun fs sis (Hlau ` (Ructuations) Z" fafgard 
. sssi agt e fz Fr 8 ww 


De Vries-r848-rg35) zrëz 


š q8qfa faaqa O T Ë sqarr s us WY ST areeqr 


f s< <aqtera SF are @qd fafaqari 
(large variations): asa #T #T<wW Zl .- fg #W1q-s4 fafasarat 
#1 sqfcçaqs (mutation) *#8( atr s š smfcesr SW g<=mute 


Š s< mus; qà =i aY s= Wr.e 1 
zf š sf G< qY quqfsrar $ srce sq ws G qn “qm 


st. 4 ol Šo T Zrz 39 us 


” - 


' 70 


— qa ñc 8 N CEDSSS: 
1 1 as afer : 


: z É s. P C62 qis 


imat zí al 
PL KIBSI = iti] 5 =Taá 
idm qat (mut: 


CS SSSISN 


am š Tia % Tas 
à mai Dia 


saq t Tit t (atq 


q 


qmi (Genetic: 
q qR84 wiF4ç 
GR SEI, HF aa21 
#w ss Tü W 5 
a wal S ata 
Wi š 3uca 
# m kaz Q 
Wm am au Wq: 
E s qa 4 ai 
W 3 TN 
UGY b qa 
É q] z LI 
to Ë T z s 


TY. 


< 
>. 


“rate v< 


(introduced) q£ sñzindrer =ralrqri (Oenothera lamar- 
ckiana) t g18z *% uq @a 3 sem gr EU) Sm 2t =i GY 
sa st W% faags fq SwQT1 šq TÑ qmi wt TZ m£ ir mi 
fra mar s S< <= Tat S TTCeT w sË qq =fr-frz Prúfer 
fra sñzgfridr<er gərmfrarar s< q£ =(trirq Gryza S z $; Zmtq 
W zzr£ qË s< q3* izqi qe get qt qr <ér( wz ktr qm 
fe gari s= fq gm Tqizfadi W gg gr Gn à Stri fm aa 
fsç š ir qrár z< Tršr ss Fe sr < Tx axX=t TT TÓr E 
š +Ç *q sqfcsff (mutants) Tsz#P( Ë, sà frcrq Ürersr 
fz ss st getf<qiq arz fq S qre @r zarar star fz qCr 
x qr S wq4 S fas s sani qt fr nrzfar qz S sa7qqrr 
wÇ T EV SYE 1 frzq qg za fasrc t maqa qšr wt, nt zrüsmt 
#r q+ qr, 6 saq fafamarai *% m www H +T =frrfrr sma gr ša 





səTq z 
if (GENETICS) 


s(8fmt (Genetics) #=rrís # frt (fafsraar sfrz araqtfsrrer) 
t #rqfre mqtamae aaa Š) O Tifter fare s mogli +Y 
#<a, sigqr, s#Yç sgr sf Tr seqqa s<at š, arT4fmr W safar 
sir wË qaqi m: zqeéreee š szfw nes qr ë qt fs za 
saf sm #% qe wt 4, sg st =m caq Quq Š fe zà 
safe ste sern wq $ sfafcor maqa; =frdfra * merr Tr 
stts ferç ñr É 1 amafmear wr si maq qair qena 
iç ia gr<r fra Tat at sz aq (2fszar) *% mz t # mfaez 
9 sal ss 4 Qtqi % qar (hybridization) qç #saif36 aa- 
TqE( ST <qri Sq S wm q * SWT gün * qfFems 
gq t<sú €o Š qá st mpfr frzarr qfafr * “emt qi aq siz 
sü m£ sa nar % wm Prrer q ( mara fü ú fra 
tqoÀ Šo #+ WW #@T qz ##[Tq TT TZT <ë TT fr ft uui q> 
Ër sat gre * at fz Sra, zz % Stem, sr qat w *1=a 
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w<< saf sea 


g£ =ç $ Tee Gt qm fari qq šW Wug8 Š Te Q sHT3fs=ar 
š; SZT $T STWTÇ< #T € qIXW p< fq Ë) sq ¿ev So š sq 
R I sqreq s< m= Waq % q gr Wees a qer Et TŠ1 


Sqzs % fq ; sasa faqaq 

Wç saq (Monohybrid Ratio )—Wugs 8 sq sm % fa 
Srqrer sq; qg<ç (common garden pea) #Y sfzg (select) 
fsqri sex Ç sq + sis famedr suru 


(red) wr sà (white); ë ec 
qr dh; rr d sr ZY fasa 
qr sar (wrinkled) i u= waq 
q< š Ë gG s ss qç šT arqar 
sar šfsge far s< sis dYfeqi ws 
STT qrqaqrnrqar sq* (traced) 
Ësat1 mah aY wg sh (series) 
q sq 4 qh st ram s< #Yaq+ 
(dwarfness) Y slerl =+ müiFüÑ 
q sq + st qfcurq sgr rà S s 
S847 q ws SY šI s4# Taraq š 
GI sFq< +Tél gtar qr, sË sz Y 





fs ueo-_ az (Gregor 
Johann Mendel=:825- 


84) sf — masan qS @l q< =#q g Šar qr Yz #3 Š 
(monk), #f< wfs sq s sma gq 3 sr sa3; faqe šT 
Sstfe1 qI S% Ñ U qç (qh < wz gar 


f sr<ega<rdtar 03 gz sr afee (select) 
fsaqtt S+ <hT S mer sa š mË qgze ÑReqri <q <l 9 sc 
`SF8PT 84 | qq St dri së qtgr st qww TÉ qt g, qY 
(first hybrid generation or F ( generation) =šərr $r sja: rafira 
(ibred) s TË Yz wm fs sÇ s< sy qq QQ Tl 
ST 3: sal Qiz ayat Z$ GW gs star d 3 saq T 
g s< sta qhi st fars qia sea añ (fs menas at +8t ar) 1 
që qY fzdtr srrqfasa ar qa, qY (second hybrid generation 
or F, generation) *g=rár ft wq Wà qhi š sw<aa (subse- 
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sS sz 
L sas. = 
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2. 7 1 
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Qp sp aa h Cs SE, Sua 2 k a: 7 US sss ë 
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N. = asiq asas saca ss 


S WZ. s 


< A. w A rasa av 
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I ` << °, . 
Ú <i... 


(F) dG W sh eswm sqa ml qfqeqqa G<ar é. qg Was Wr Wwurfr 


(dominant) *%@ rr š s< 4g€ n st uw, (F) ft w 


qwZ sl tal saw st smUTt (recessive) #@əe(tr š 1 SRFsq 
sT4% sur q, TY 3 ses faza <aqr 8 sqa nah q S= 
W4# e@ Š s< srqZ shqT smq9@ ss Š) wm 3 faof 
art mm fact qr úueərdr6 (allelomorph) #=##m@ 81 sq 
Sq šlr< stars qaq faaedr ë 1 
(3) ws t sze( (Purity of.Gametes)—q *qsz Z Fw 

uw, (F,) früsas( (zygote) š tsi gawrsafza sari, sala Sara 
s< #farqq % res afafase <g% Z, qaft ea, (F,) $fiér ú gr 
gt sqa @l sË G< s š 1 uw, (F) zafzaql *% sr 
(somatic) #ifsrsersi W sss w< š wres qfaq <aq el sade 
% ssr<adf =r% S sq #rsrr—<r s aq Tš ra (s< s<çafsa: 
qr) #PG9 Üq39584 $ qFeqiq za=qç ffe gt š, qY sqəraq (homo- 
logous) Tos # fzas =r< qas ZY sr Z, s< =r< temi (s< 
qmi) S Q Hels q qeq Gí Së GG ŠY GrÇ (SFTWT qt siqa) 

x= ë, Siti Té <q, sata Faqdu sarm % fed aaa stz gt sir ë 1 
uw, (F,) #t far W wë emsz gY srerë | sa u%, (F,) Fü 
qw, (F,) dié aY qzarr sera s<ar š QY faza sriqra Š swan #T 
faqaq (segregation of characters) frsqg gar ë—> :q:q— 

gs starš sZ #<, as star sZ dlq siç s srarz Sq 1 

ss =ç q Wüqlersq s< sis =q qí ST =ç ur shsterza 

(Phenotype and Genotype)—a8 t saf aq areradi =ç š 

eq ü š fs sr smdi ar srqafss x= š ra gir 8 QY Y 
gšq *q st Wiqlersq (phenotype) *gər Z, sY< sq s+aY sYdrr 
sC srY4faw% <s (genetic composition) us r ZF € s š 
SsfFt =Ç qT srasfss =q wr sYdfzrsw .(genotype) *waərr Z, 
S W8r< saq Boz $ sq q um, (F.) dá % TT s< T(t) 
sufšq <sq =q ë, waq sq3 sdi $ qaw š u zq, ç faqaq Z, srquq 
š gs št <a eq k Š 1 fas saqiy shdtr ar ST484fSsra <=rar 8 Par 
SU % r< š fq SIT <q % mgəmq g, TT qt qw r ë s< T (t) 
S< (Š që sf surt T xar st War Š f saq snrfyadqi S wweq 


S qea gi Š St S saq sis (homozygous) *=gəm É s< 


un 


004) g ri ñ 
P... q gq qz 
ü, 844 aT 
Lai aq qq gI 
gn qá fzqa< an: 
g q aq gtz wt: 9 
ideqe8 angu q. 
sq aa F qi 
qq q; sS wat 
mm aW Ë a 
[combinations] s: 
(ra mmüi f 982 # 
W S aF sq ' 


Ford 
W, qa [a 


W, üm 


wr V< 


m t gq €T gt ë sr fqqm srrqrit [heterozygous) TZ 
h m msi< TT or tt sf WT sr gc T(t) =frr 
fu sakit ë 1 

tea Š safe s= * sq qr qç S zz fet siz saa 
kq fs q sag Ñ ssri + qsmbbr #r <= Zr Siz + q11e 
fi t€ mere qart wz< T sg 4 gfryí rq fe <ñ q 
ña qË $ sÇ qas qt; qhter df Zt š+ ç sh Fqrat dit 
gc ña qç qaə qt 

fisç waqta (Dihybrid Ratio)—z= sz gris<ç (mono- 
bbrid) sqa saq. Fara saqi # Ç s= = faqraárr xet 
sË qt R stqTq < fase far di sç zç Dist qaqrq qe 
wm Š, gaiq faqe ssri $ Q qt $ sica qç fr seti 
š š 8 Sat ar ərə qsqi qua sz 8 ñit qI 4 SNi STT 
sm sqa ¿wç aqu 4 sr oi ss s sñña £! z+ 
í qt qaq siç sr qeq qr z w * =zre STT: qarqa (T 
Š še iq6 qat S fa wm qt *št tr Q q w sa 
Tm isa fear Tari wz, (F,) wË Z= =frt 84 a< s= 











Tiga; qqife sq atiq sç si" zr e 8tç Ga ger is S+ 
CTUQNT 81 sq CS, (F). ru v Z+ T m qt ga ss sql 
(combinations) #t +z #(q Tr ser == = rita [segregation) 
Tra qaq 8 mz gar. % Wm s<. s tr 8, 3 85 dri s< 
qC3 hmi wr mer q: A:3: ;t48e sqa ü 1 
S TOSSISu 
ki TRTR wr 
Éq qr TL ` tT: 
Ç, ft (qa<) Tas 
= T T 
s| Tas "Ñ K +R fr 
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TRTr TRIK 'TRtr 
TR| (#sr-ər)| (#srgt)| (#srer)| (#=arsre) 
e 2209) (a) 1 (s) (x) 
Tr TR TrYr TrtR Trtr 
Tr | (Ssrərs)| (#=rsg8q)| (ms=rəre)| (#=r-a99)- 





s. nn 5 OPS 1 5 se 
tR'TR tRTr tRt. tRtr 
tR | (#stərs)| (shar-srs)| (#tar-sre)| (#ra-srs) |“ 


050 b Oo 
TR | trtr 
tr | (#=r-wie)| (sisr=%8) | (gtar=erce)| (saraqa) 
(%3) (ç) (qu) (%<) 
qeq 4,q4,3,Y,w,6, q, 0o, 83 
#S@t <,<,2?V .. 
geqr 22, 99, 2 : il 
ger Q< 


= S sfufzesa së QY war sma Ë` s= 9, <, t 9 siz *< qw 
sept (salt s q at Wq&ç wu Z) š sql< q<sq Ts w*< Š 


Qç faqat sraisft (#aq s Ç SY saq =ç ana ) sht sr dr 
8 faqifsq gt sat gu 





ger 4 (TRTR) $š st % q2=q TsWT+ sq 
ge < ( TrTr ) $#% s< 


sem qç (tRtR) fii er qe. 
#em š< ( trtr ) # s%< ; 


s= ir mamn 


= ITT. u 
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ms] ` 
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ri S g í f 
= Wi 
"N 


aa ta1— (t) a" 
Z 1 Ü a) 
. y * WW 
Liz ms * z Í _.: 
aC] ñ añ ñ an 
we y @8 qz * zü 
RUK: CEO (á Ç Era g) I 
2 
saq 12—[) + 
Qa sl sG9m ` 
= Ti t aao 
B he sn 5 
1 O) qd wa 
T Zi si 
= W sata x, 
qaq us — (u) 
g GW was 
s Wa W8Q =. 
WAaKWa Y 4 
ba 0)w8. 
W WA N Waw 
ERIICIKSQIPII 
CuIERatuerti 


qis z 
UEGISCJI 


fauq màa—(t) sü *=t W qa š mq Qr Pr dh afer é! 


' (R) gi a< qasi Š qar qe < Š? (3) #mq shfrr grz PFrdfa 


qemsi % dt h qa seh? (v) srrzq sat &? wni Qfrr a< 
<rt mefr st qq s< 


wm 1—satet 

sam 2-q—(t) sma arz qç qç qeñ vqmq + fafqa undi 
# qq qQ( (q) ww Qesrfrfr sc sà=qfrfr qta wr Yeanfaz 
z+ g< wi % sm fett SUC H sqr qmrc ë, qdraqti (3) 
q£ WwtT 3 qr Gr Frerq wz Q ada mü dri guk ayer Y sq- 
zq sq Fam ga war did (v) walas s< #qfeqfrr 
aror % dr maç wr ari sar *L qq wGquFe sç 
sarqa Š Prgaa zü (n) wp rz meqiq, wamaq syz wes 
s % £t qa wt t 

sqa a—v—(t) që % sr k z< atr g8 fafsm gnrefi +T 
qq qt sTqmpr *arfqr sç qam<ua šYi (q) ff =ñ w 
szare wš sr faqen fed sfre sa Tal +I qa fesi) (q) 
ffi aqfaa sardi $ am a feae fggYi % gë sql TË ñri 
qr? (x) qf warer % feà erefi * Fara =š r fat 
aw gzarga(i qf Rare festa (8) mg, qes, qwserd cara qq 
<= t srperfzaa mafa wt (zqer festa 

gum a—<—(t) w srefas qat % fafa sr st wq ttt siz 
tak Pfaq eqrarü wr fare fat) (R) faza fa sar ë? 
wa qar mer sr 444 fedri y qq e ser? (2) waqasa 
qe sffç arar % hq sz zü) qr qfedi % qar qFrdl wr ft 
feat (w) qf <sat Gr g gher faqe feat s< asrrarc qsh <t 
% ña = t fast gzqə gre ga qa Tr ss qrd (6) hdi 
W gfirzsiy Crqti q< m= dz firaza fet 1 (s) st mara siz qaqla 
sq A aaa q? so smrersqch qü h fr sa! 
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vo sz sea 


g=ma ə—¿—() ü= wrefts qeq % wr *r qq w SZ ST 
qFH 3 =F #=r faaer fesll (R) #ama qf aft< s=ágq 
ge st *arfaqi árz sarasüi sfgs faqen fal) 
fe qoq us =qrafec s< Ë i (V) woqma qar 8? sh We 
#ñ wr sqa sS (ú) #8%8ë%< (Gynandropsis) sfr< smaeq. * 
gq #t qeq[8t s fašq sraršst 8 sit TVI (s) š q#& T<rq sO 
arz wm tq 2 qü fg) Ç= Q<F( #9 S sFEÇ9( S qSSTQ Hal 
gm? (o) sqq=ma ar ë? af s< samanata fafra 
=ñ =r fare fesli (¿) ú= siqa diame wr ada fg s< 
Z= març % drqmgl GL ue SFE[ fqazm fst (5) wt s< sa@ 
rT, q1fsa sz Zaa, d3a< s< s= QWa<, q<BT G s< q<nT 
qq $ Tg faqa s<rl _ 

zea s=qo=-(2?) W< q<nrr #ar ë? s€ g marc 2 NAGI 
š? (a) #Wi zrer q< d< * Ià qeq H sa fasq sqsəq 
q s £? (3) = T< #Y <q 9 fq qwoqdi g sat safraat 
qr sm 2? (v) q< q<nrr * sat er s< giai g? (u) #qsz 
qeqar, Éq fq<4, qgqufq s< wrq<frar q< feci femati 
(s) u= üfaqmqd 8 Brasa S% maq wr Əter (aao fegtl C s 

sam ça-q9—(2) #rimz Y £ qá H saw Wa[-WqT qf<as4 
gW ë? (q) am wš *( fq marc sdtaor qS? ws mam 
# w T aq ft) (3) #rg, Yt, ss<, s=Pgrg, sene, same, 
šq, ZtTz<, Ts s< Ser % wgq wardi #t qr4eqfsqs sgt q suq st 
() št #Yrz wg S fateem q< us @Wr far (aY sç sss 
fafsçor #t sšsa Teat1 


wa q— 
gz q—--(š) # sfameq % art q sat sqTY š, Facarç gfgs 
faz Feat (q) u= wrefs snfsmr S wni =€ sma #*# s< 
(3) wm sYÜrar gzər % Spt 
(<) didi š qmi sa aë qw 
We =í ƏlzT fasw <li sr ssTst 
(w) $##F2 qar g 2? wsš Tur q[fcçada gt qay É? 


Sq Gmm G gs Əlzt( fas<w fst 
seal * (ë S qat sq š? 

sfqq zeqi *t qFfaqua s< 
#% qZqTdFli 
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